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(57) Abstract: The invention relates to the study of the internal structure of objects with the aid of optical means. The inventive 
optical system for a device for delivering low coherent optical radiation is embodied in the form of al least two lens components 
(19 20) which are arranged approximately confocally and have a positive optica! power, thereby ensuring the constancy of the 
travel time of the radiation from a set point on a surface (28) of a transverse scanning to a corresponding conjugate point on an 
0© image plane The structure of the system also ensures the correction of the aberration of the optical path of the radiation which 
2 is directed towards a studied object, said aberration being associated with a transverse scanning irrespective the surface (28) 
2 thereof is flat or curved. In another embodiment of the system, wherein the components (19, 20) are arranged confocally, the 
^ longitudinal scanning is carried out by modifying the optical path of the radiation from the surface (28) to the optical system, 
2 i e from the end surface (17) of the distal section of an optica! fibre to the optical system. For this purpose, a device (10) for 
^ longitudinal scanning is arranged inside an optofibre probe, thereby making it possible to oftsct accordingly the radiation 
O foxing point during the longitudinal scanning of the studied object, i.e. make it possible to superpose the pos.t.on of the 
^ radiation focusing point with the position of a coherence window, and therefore simultaneously displace them. 
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(57) Pc^par: H3o6pereHHe othochtc* k HcciieAOBamuiM BHyrpeHHefi CTpyiaypw o6t»cktob 
OHTHMeCKHMH cpeACTBaMH. 

OnTHMecKaii chctcme ycrpoficTBa AOcraBKH HHSKOKorepeHTHoro onTHMecKoro nznyHenm 
BwnoJiHeHa b bhac no MeHbUieft Mepe zu*yx paaMemeHHbix n P H6jiH3HrejibHO K oH<t>oKajibHo 
jiHHioBbix KOMnoHCHT (19), (20) c nojiOHCMTejibHOH onrHHecKOH chjioS. Sn> o6ecfiewHBaer 
nocToaHCTBO BpeMeHH pacnpocTpaHemw HajiyneHH* or 3<maHHofi tohkh Ha noBcpxHocrH (28) 
nonepeHHoro cKaHHpOBaHHA no coorBercTByiomeH conpaaceHHofi tomkh b fuiockocth 
M306pa>KeHHJi. 3a cmct aroro o6ecneMHBaerrca Koppexmu cBJuaKHOtt c nonepeMHWM 
cxaHHpoBaHHeM a6eppa U HH omnMecKOH ajihhm nyin HaJiyMCHHs, HanpaBJweMoro Ha 
HccJieAVeMWH o^eKT, kzk n P H rmocKoft noeepxHoCTH (28) nonepcHHoro CKaHHpo Banna, tbk h 
n P H noaepxHOCTH nonepeMHoro cicaHHpoBaHH*, HMeiomett KpHBH3Hy. B apyrott MOjw<t>HKa U HH 
Hapaay c KOH^oicanbHbiM P a3MemeHHe M KOMnoHeirr (19), (20), npoaoJibHoc cicaHHpoBaHHe 
pea.iK30BaH0 nyreM H3MeHeHHA ormwecKOH wihhu nyrn jyifl H3JiyHeHH* or noaepxHOCTK (28) 
AO onTHMecKofi CHcxeMu, t. e. or ropueBofi noBepxHOCTH (17) AHcraJibHofi sacro (18) 
O nTHHCC KO rO BOJIOKHB AO OnTHHCCKOH CHCTCMW. An* 3roro yCTOOHCTBO (10) npoAOJibnoro 

cxaHMpoBaHHa pasMemeHO BHyrpH onTOBOJiOKOHHoro aoiwa. 3ro o6ecneHHBaer 
cooTBCTCTByiomee cMemeHHe Mecra $oicycHpoBKH HiiiyneHH* n P H npoAOJibKOM cicaHHpoBaHHH 
MccjieAyeMoro o6^ckt^ t.c. no3Bon*er coBMecrow nojio«cHHe Mecra ^kychdobkh 
H3JiyHeHHfl h noJioxceHHe OKHa KorepcHTH octh, h, cJieaoBaTe/ibHo, oAHOBpeMeHHoe hx 
nepeMemeHHe. 
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CnOCOE nOJIYHEHPM H30BPA5KEHHH OB'LEKTA, YCTPOiiCTBO HJW ETO 
OCYmECTBJIEHHa H YCTPOHCTBO flOCTABKH HH3KOKOrEPEHTHOrO 
OllTM^ECKOrO H3JiyqEHHH 



OGjiaCTb TCXHHKH 

H3o6percHHe othochtch k xexHmecKOH <J)H3HKe, b Hacraocra, k HCCJieaoBaHHHM 
BHyrpeHHeii cTpyioypBi o6teKTOB onwiecKHMH cpeacTBaMH, h MoaceT 6bm> 
HcnoJib30BaHO nojiy^eHiM n3o6pa>iceHHii o6seKra c noMomwo oinnHCCKoro 

HH3KOKorepeHTHoro H3JiyqeHHK npn waarHOCTHKe coctohhhji oxneJiBHtix opraHOB h 
cHCTeM MenoBeKa in vivo hjih in vitro, a Taroice b TexHiraecKOH flHarHOcraKe, HanpHMep, 
AM kohtpojih TexHOJiorOTecKHx npoueccoB. 

IlpeAinecTByroiAHH ypoBem, tgxhhkh 

YcTpoHCTBa fljiH noJiyneHHfl H3o6paxceHHH oGteicra c noMomtio onTmecicoro 
HH3KOKorepeHTHoro H3Jiy^eHH« aocraTOHHO xopomo H3Becrai>i (cm., HanpHMep, 
ycxpoHcroa no nar. CHIA Jfefe 5321501, 5383467, 5459570, 5582171, 6134003, 
Me>KflyHapoflHaH 3 aHBica N° WO 00/16034 h ap) h npeacTaBJiaiOT co6oit onureecKH 

CBH3aHHBie HCTOHHHK HH3KOK0repeHIH0rO OnTHHeCKOrO H3JIVHeHHH, OnTKHeCKHH 
HHTep^epOMeTp, H 4>OTOnpHeMHHK, CBH3aHHBIH C 6nOKOM 06pa60TKH H HHAHKamiH. 

HHTep^epoMexp BwnojffleH o6lpiho b BH^e HHTep^epoMerpa Maincejn>coHa (cm., 
HanpHMep, XClivaz et al. "High resolution reflectometry in biological tissues", OptLett 
/Vol.17, No. 1/January 1, 1992; J.AIzatt, J.G.Fujimoto et al, "Optical coherence 
microscopy in scattering media", OptLett./ Vol. 19, No. 8/April 15, 1994, p.590-592), jih6o 
HHTep(J)epoMeTpa Maxa-Ifeiiaepa (cm., HanpHMep, J.A.Izatt, J.G.Fujimoto et al. "Micron- 
resolution Biomedical Imaging with optical coherence tomography", Optics & Photonic 
News, October 1993, Vol.4, No.10, p.14-19; nax. CHIA m 5582171, MeacayHapoAHa* 
3a«BKa m WO 00/16034). BHe 3aBHCHMocra ot Hcnojn>3yeMOH KOHKpeTHOH cxeMM 
on-ranecKoro mrrep^epoMeTpa oh TpajnmHOHHO coflepaorr ooth hjih asa 
CBexopacmenHTejiH, a Taicsce H3MepHTejn>Hoe h onopHoe nJiera. H3MepHTejn>Hoe iuieTO, 
KaK npaBHJio, CHaGaceHO H3MepHTejn>HtiM 3 ohaom, ^ame Bcero, ohtobo jiokohhhm , 

BtmOJIHJnOIHHM <j)yHKinnO flOCTaBKH HH3KOKOrepeHTHOrO onxHHecKoro H3^yneHHH Ha 

HccJieAyeMbiH o6*eKT, a Ha KOHne onopHoro ruie^a ycxaHOBJieHO pe^epeHTHoe sepxano 
(HanpHMep, ASergeev et al, "In vivo optical coherence tomography of human skin 
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microstructure", Proc.SPIE, v.2328, 1994, p. 144; X. J. Wang et al. Characterization of 
human scalp hairs by optical low coherence reflectometry. Opt. Lett./Vol.20, No.5, 1995, 
pp.524-526). JSjui o6ecneneHiM npoaojibHoro cicaHHpOBaHHH accjieayeMoro o6teicra 
pe^epeHTHoe 3epicajio cocjummor c sjieMenroM, o6ecneHHBaiomHM MexaHmecicoe 

s nepeMemeHHe pe$epeHraoro 3epKana (naT. CHIA>feM> 5321501, 5459570), ™6o 
^HKcapyiOT MecTonojioflceHHe pe^epeHTHoro 3epKaaa, a npoaom>Hoe acamipoBaHKe 
ocymecTBjiaioT c noMombio m>e303JieKTpHHecKoro dcamipyiomero 3JieMeHTa 
(naT. PONs 2100787, 1997 r.), ™6o c noMom&io flHcnepcHOHHO-peineTCRHOH jihhhh 
3aflep)KKH (K.F.Kwong, D.Yankelevich et al. 400-Hz mechanical scanning optical delay 

10 line, Optics Letters, Vol.18, No.7, April 1, 1993). HfeorAa onurcecKyio cxeMy 
HHTep^epoMeTpa nojmocn»io vum qacurfflo peajnnyiOT c Hcnojn>30BaHHeM onrmeciacc 
3jieMeHTOB c cocpeflOTOHeHHbiMH napaiweTpaMH (naT. CIIIA N° 5383467), ho qame 
oirraHecKHe HHTep^epoMerpM Taicoro Ha3HaHemiH b tino jthjiiot onTOBOJiOKOHKbiMH 
(naT. CniAXoKo 5321501, 5459570, 5582171). 

15 ^octohhctbom ycipOHCTB fljifl nojiy^eHHH n3o6pa>Kemw o6teicra c noMOim>io 

ormrcecKoro HH3KOKorepeHTHoro n3JiyHemw jmnjieTCfl B03MoacHOCTb nonyneHHa 
H3o6pa3iceHHK MyTHLix cpeA c bwcokhm npocTpaHCTBCHHLiM pa3pemeiineM, a Taioice 

B03M02CH0CTb HeHHBa3HBH0H flHaTHOCTHKH HpH IipOBefleHHH MeflHUHHCKHX HCCJieflOBaHHH 

h Hepa3pymaiomero kohtpojih npn Texmraecicoii OTarHOcraice pa3jnraaoro 

20 o6opyflOBaHH5i. 

H3Becrabie ycoBepmeHCTBOBaHHH ycTpoHcra mix noJiyneioM H3o6pa^ceHEW 
o6*eicra c noMOim>io onxEraecKoro HH3KOKorepeHTHoro mjiyneHHa HanpaBJieHM, b 
nacTHOcrra, Ha noBLnneHHe pa3pemaiomeH cnoco6HOCTH ycTpoiicTBa (HanpHMep, ct. W. 
Drexler at al. "In vivo ultrahigh-resolution optical coherence tomography", Opt. 

25 Lett./Vol.24, No.l7/September 1, 1999), Ha cmraeHHe HHepuHOHHOcra npoaoJi&Horo 
CKaHHpOBaHHfl HccjieAyeMoro o6i>eKTa (naT. PONs 2100787), Ha noBwmeHHe 
3$$eKTHBHOcra Hcnojn>30BaHHa RiomHOcm HCTOHHHKa oimiHecKoro H3JiyHeHHH npa 
o6ecneieHHH oirniMajiBHoro cooxHOineHHa cmnaji/iiiyM (HanpHMep, MeacayHapoflHaH 
3a«BKa Ko WO 00/16034, naT. P<£> X° 2169347, 2001 r.). 

30 H3MepHrejibHbiH 3oha, BXOAmjHH b cocTaB H3MepHTejn,Horo iuieqa, BBmojmaeT 

(JjyHKumo flocTaBKH HH3KOKorep eHraoro oirnroecKoro H3JiyneHHK na HccneAyeMLm 
o6i>eKT h BBmojmeH, KaK npaBiino, b B*me onroBOJiOKOHHoro 30Haa, co^ep^an^HM 




WO 03/104744 



3 



PCT/RU03/00252 



onrmecKoe bojiokho, pa3MemeHHoe c bo3mo5khocx*k> npoxo>KAeHHH nepe3 Hero 
HH3KOKorepeHTHoro oniHHecKoro mnynemw ox npoKCHMajn>Horo KOinja 30Hfla k ero 
AHCTanbHOMy Komry, h onxmecicyio cncxeMy, Koxopaa o6ecnenHBaex $OKycnpoBKy 
HH3KOKOrepeHraoro oiranecKoro H3JiyHem4H Ha nccjiejjyeMOM o6*eKxe h Biunonaex, no 

5 MeHtmeH Mepe, oahh jihh30bmh KOMnoHeHT c nojioaeHTejn>HOH onTmecicoH chjioh, a 
TaiOKe CHCTCMy nonepe*moro cKaHHpOBaHHH HH3KOKorepeHTHoro orroraecKoro H3JiyHCHHfl 
(HanpHMep, no nax. CIIIA NaNs 5321501, 5383467, 5459570, 5582171). H3MepHTejn>HBiH 
3oh^ BKmo^aer, KaK npaBHJio, np otsdkc hhbeh Kopnyc, cHa6>iceHHbiH npoflOJibH&iM 
ckbo3Hbim oTBepcraeM, b KOTopoM b npoflOJibHOM h anp 3B neHHH pa3MemeHO onxOTecicoe 

10 bojiokho. QicTeMa nonepeHHoro dcamipoBaHHa BKjnonaex HcnojiHHTejitHMH MexaHH3M, 
KOTopLifi mohcct 6bin> BbfflOJiHeH b Bi^e nbe303JieKTpHHecKoro aaeMeHTa, maroBoro 
ajieKTpoOTHrarejiH, 3JieKxp0MarimTH0H chctcmm hjim 3 jieicrpo CTaTH^ecKOM cHCxeMM (naT. 
CIIIA JfsNs 5321501, 5383467). 

H3Becrabie ycoBepineHCTBOBamM H3MepnTejn>Htix 30H«ob, BXO^mHX b cocTaB 

15 ycTpoiiCTB #jih nojiyqeHHfl H3o6pa>KeHHH o6i>eKxoB c noMOim>K> oiroraecicoro 
HH3K0KorepeHTHoro H3JiyHeHHH, HanpaBJieHti, b *iacxHOCTH, Ha o6ecneneHHe 
bo3mo^hocth nojiyneHHH H3o6paa<eHHa tohkhx cocyaoB (naT. CIIIA Jte 55821721), Ha 

OnTHMH3ai|HK> KOHCTpyiCUHH 30Hfla C TOHKH 3pCHHH nOJiyqeHHH MaKCHMaJTBHOH 

aMmiHTyABi otkuiohchuh nyroa onTKraecKoro H3JiyneHiiH npH orpaHiraeHHMX pa3Mepax 

20 Kopnyca onTOBOJiOKOHHoro 30ima (nax. P4> Nfi 2148378, 2000 r.). 

H3BecTHbie ycTpoiicTBa ajih nojiy<ieHHfl H3o6paaceHHfl o6i>eKxa c noMombio 
HH3KOKorepemHoro oniOTecKoro H3nyHeHHH peajnreyiox, b cynmocxH, ooth h tot >Ke 
cnocoS nojiyneHHA H3o6pa^eHHH oGteKxa, onHcaHHMM, HanpHMep, b 
nax. CIIIA JWA 5321501, 5383467, 5459570, 5582171, nax. PO tfe 2148378. no 3X0My 

25 cnoco6y HH3KOKorepemHoe onnraecKoe H3jiyHeHHe Hanpasjwiox oflHOBpeMeHHO Ha 
HccjieayeMbiH o6*eKT h no pe$epeHTHOMy onxmecKOMy nyra. IIpH sxom ynoM*Hyroe 
onxmecKoe H3JiyneHHe HanpaBjmiOT Ha HccneayeMLiH o6*beKT *iepe3 oimraecKyio 
CHCTCMy, Koxopaa o6ecnenHBacx (fcoKycwpoBicy HH3KOK0repeHTH0ro onxmecicoro 
KSJiynemiH Ha nccjieayeMOM o6*eKTe, npH oahobpcmchhom nonepenHOM cKaHHp oBaHHH 

30 ynoMHHyxoro onrcrcecKoro H3Jiy*ieHHff no noBepxHOcra, npn6jiH3HTejii>HO opToroHajn>HOH 
HanpaBJieHHio pacnpocxpaHeHHH ynoMHHyroro onxmecKoro H3Jiy^eHH*. 3axeM 
CMCinHBaiox oimraecKoe H3Jiy^emie, sepHyBmeeca ox HCCJieayeMoro o6i>eKxa, h 
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onrmecKoe H3JiyHeHne, npome«mee no pe$epeHTHOMy oirmqecKOMy nyra, h 
OTo6paacaK>T hhtchchbho cn> onurcecKoro H3JiyHeHiw, BepHyBmerocH ot HccjieayeMoro 
o6i>eKra, Hcnojraya ajih 3Toro oirraraecKoe H3JiyHeHiie, jmjunomeec* pe3yjn>raTOM 
yKa3aHHoro cMemeHHsi. KpoMe Toro, ocymecxBJiHiOT npoaojitHoe CKaHHpoBaHHe 
HCcneayeMOro o6T>eicra 3 H3MeH5M no 3aaaHHOMy 3aKOHy, no MemraeH Mepe, Ha hcckojibko 
AecancoB sjihh bojih HH3KOKorepeHTHoro omnnecKoro H3JiyHeHHa, pa3HOcn> onxmecKHX 
Ajihh nyrefi ajih HH3KOKorepeHraoro onurcecKoro H3JiyqeHHa, HanpaBjiaeMoro Ha 
HccjieAyeMtm o6i>eKT, h HH3KOKorepeHTHoro onraqecKoro mnynemvi, HanpaBJiaeMoro no 
pe(j)epeHTHOMy nym 

YcTpoiicTBO no naT. P<D Jfe 2148378, peajnnyiomee oiracaHHMH Btnne cnoco6, 
coaepaaiT onTHHecKH CBH3aHH*ie hctohhhk HH3KOKorepeHTHoro onraqecKoro nsnynemm, 
HHrep^epoMeTp, n, no MeHbrnen Mepe, oahh ^oronpHeMHHK, bbdcoa KOToporo csnsaH c 
6jiokom o6pa6oTKH h HHAHKamra. Hnrep^epOMeTp BKjnonaeT onranecKH CB*3aHHi>ie 
CBeropacmenHTejifc, H3MeptrrejifcHoe n pe^epeHraoe njienn, npH 3tom H3MepHTejiBHoe 
roieqo CHa6»ceH0 ycipOHCTBOM AOCTasKH HH3KOKorepeBrraoro omnqecKoro H3JiyHeHHH, 
BtmojffleHHbiM b BH#e onroBOJiOKOHHoro 30HAa. 

ynoMHHyroe ycTpoficxBO aoct3bkh HH3KOKorepeHTHoro onraqecKoro HSJiy^eHHH 

B 3TOM yCTpOHCTBe BhmOJlHeHO B BHAe OnTOBOJlOKOHHOrO 30H«a. OnTOBOJIOKOHHMH 30HA 

b ycxpOHCTBe no naT. PO N° 2148378 coaep>KHT onraqecKH cBasaHH&ie onraqecicoe 
bojiokho, pa3MemeHHoe c bo3mo>khocti»k) npoxoweHiw qepe3 Hero H*i3K0KorepeHTHoro 
onrmecKoro H3JiyqeHHa or npoKCHMajn>Horo Kotma omoBOJiOKOHHoro 30HAa k ero 
AHCTajitHOMy KOHny, h onimecKyio cHCTeMy, KOTopaa o6ecneqHBaeT $oKycHpOBKy 
HH3KOKorepeHTHoro on-rmecKoro H3JiyqeHHH Ha HCcjieAyeMOM o6T>eiere. OnniqecKaa 
CHCTeMa BKJUOHaeT, no mchbiiich Mepe, nepBtm jihh3obmh KOMnoHeHT c nojio>iorreJii>HOH 
onxHHecKOM chjioh, a TaioKe CHCTeMy nonepeqHoro cKaHHpoBaHHfl HH3KOKorepeHTHoro 
onxmecKoro H3JiyqeHHH. OnxmecKoe bojiokho bxoaht b cocraB ynoMHHyroH chctcmbi 
nonepeqHoro CKaHHpOBaHHH, KOTopaa BwnojmeHa c bo3MO)khocti>k) nepeMemerora 
TopueBOH nOBepxHOCTH AHcrajibHofi qacra onraqecKoro BOJiOKHa no noBepxHOcra 
nonepeHHoro cicaHHpOB 3hhh b HanpaBJieHHH, npH6jm3HTejn,Ho nepneHAHKyjrapHOM och 
omHqecicoro Bonoicna. 

HeflOCTa-ncoM imecTHoro cnocoGa, TaK ace, kbk h ycTponcxBa no 
naT. PO Xo 2148378, peajnnyiomero cnocoG, h onroBOJiOKOHHoro 30HAa, BwnojiHmoiAero 
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(J)yHKUHK> flOCTaBKH HH3KOKOrep CHTHOrO OnTHHCCKOrO H3JiyHeHHH Ha Hccjie^yeMBm 

od-beicr h ABJifliomerocfl nacrbio ycrpoHCTBa no naT. PO Jte 2148378, pasHO KaK h apyrax 
H3Becrai>ix TexHinecKKX pemeHHH, np e ah33 HaHeHHLix juw nojiy^eHHH H3o6pa>KeHHtf 
oSteiera c noMonpwo onnraecKoro moKOKorepeHTHoro msryqemvi, jmjiaeTca to, hto 

5 nojiynaeMoe H3o6pa>KCHHe iuiocKoro oGteicra bbitjikott hckphb jichhlim . 3to 
HCKpHBjieHHe CBH3aHO c oco6eHHocTbio nocrpoeHiw H3o6paaceHHH no 
HHTep^epeHixHOHHOMy CHraajry, aBJiaiomeMycfl pe3yjn>TaroM CMeineHna oiiTHHecKoro 
H3jryHeHHfl, BepHyBineroca ot KccjieayeMoro oSfceicra, h H3JiyHeHHJi, npomeflinero no 
pe$epeHTHOMy nyra. KbBecTHO, hto yKa3aHHt»m HHTep^epeHUHOHHbiM curHan B03mncaeT 

10 npH paBeHCTBe onraqecKHx rjwh nyreH rsix HH3KOicorepeHTHoro orrnrcecKoro 
H3Jiyqeinw 9 HanpaBJiaeMoro Ha HCCJie^yeMHH o6i>eKT, h HH3KOKorepeHTHoro orrmqecKoro 
H3JiyqeHHH, HanpaBJiaeMoro no pe<j)epeHTHOMy nyra. OflHaKO, Bpeivw pacnpocTpaHerow 
HH3KOKorepeHTHoro onxunecKoro H3nyqeHHH ot ToneK Ha nnocKOH noBepxHocra 
nonepe^Horo cKaHnpoBamia, pa3H0 yaaJieHHbix ot onTmecKOH och ycTpoficxBa, so 

15 cooTBeTCTByiomHX conpOTceHHbix TO^eK b njiocKocra H3o6pa>iceHHfl, pa3JimHO. IIoaTOMy, 
b to BpeMfl KaK onTHHecKaa fljnma nyra HH3KOKorepeHTHoro omHHecKoro H3JiyieHHH, 
pacnpocTpaHHiomeroc^ no pe^epeHTHOMy nyra, HeH3MeHHa, onxHHecKas fljniHa nyra 
HH3KOKorepeHTHoro onnraecKoro H3JryHeHHH, HanpaBjraeMoro Ha HccjieflyeMBifi o6i>€kt, 
npn noneperaoM CKamipOBaHHH He XBiwercx KOHCxaHTOH, rto npHBo/jHT k HCKpHBjieHHio 

20 4>opMHpyeivioro H3o6paaceHiM. 3to bhaho Ha <J>ht. 19, rae npuBe^eH npHMep 
H3o6paaceHHH, nojiyneHHoro n3BecTHMM nyreM, a Tajoice Ha <J)ht. 8, 9 h 10, 
HjunocTpHpyiomnx nocTpoemie H3o6paaceHH5i c noMomtio H3Becnftix TexHmecKHx 
pemeHHH. <t>Hr. 8 HJiniocTpHpyeT nocTpoeHHe H3o6pa>KeHHJi H3BecTHHM cnoco6oM b 
H3BecTHBix ycTpOMCTBax jEpui ohockoh noBepxHOCTH 28 nonepenHoro cKaHHpoBaHHfl b 

25 cjrynae, Kor^a onrmecKafl CHCTeMa 29 BLmojmeHa b BHfle OAHOro jmH30Boro 
KOMnoHeHTa 30 c nojio»cHTejn»HOH onranecKOH chjioh. Ha nepTeace noKa3aHa Taioxe 
jihhhh 31, cooTBeTCTByioman reoMeTpiraecKOMy Mecry totok, ao KOToptrx onTmecKaH 
jxmma nyra HH3KOKorepeHTHoro oirrnqecKoro H3JiyieHHs 9 HanpaBjmeMoro Ha 
HccjieayeMHH o6teKT 11, HMeer OAHHaKOsyio BejmHHHy npH pacnpo cxpaHeHUH ot 

30 cooTBeTCTByioiUHx conp5DKCHHLix ToneK Ha njiocKOH noB epxHocra 28 nonepeHHoro 
CKaHHpoBaHHH, pa3H0 yaaneHHtix ot onTmecKOH och ycrpOHCTBa. <D>ht. 9 h 4>ht\ 10 
HjunocTpHpyiOT nocTpoeHHe H3o6pa>KeHHa hsbccthbim choco6om b H3BecTHHX 
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ycTpOKCTBax fljia iijiockoh noBepxHOCTH 28 nonepeTOoro cKaHHpoBaHHsi b cjiyHaax, Kor^a 



oniHHecKaH CHCTeMa 29 BbmojmeHa b BH#e AByx jihh30bmx KOMnoHeHT 32, 33 c 
nojio^arrejiLHOH onTmecKOH chjiom, h pacnojioaeeHHBix apyr ot flpyra Ha paccTOHHHH, 
cooTBercTBGHHO, 6ojifemeM h MeHtmeM KOH$OKajiBHOro. Ha <})Hr. 9, 10 noKa3aHti Taicace, 

5 cooTBercTeHHO, jihhhh 34, 35, cooxBeTCTByiomHe reoMeTpinecKOMy MecTy ToneK ao 
KOTOpBix onxmecKaK fljinna nyTH HH3KOKorepeirrHoro onTHHecKoro H3nyHeHHH, 
HanpaBjweMoro Ha HccjieayeMHH o6i>eKTll, HMeer o^HHaKOByio bcjiothhy npn 
pacnpocTpaHeHHH ot cooTBeTCTByiomHx conp^ceHHBix tohck Ha iijiockoh noBepxHOcra 
28 nonepeHHoro cKamipoBaHHa, pa3H0 yaaJieHHbix ot on-rmecKOH och ycTpOHCTBa, 03 

10 pHcyHKOB bewho, *rro jihhhh 31, 34, 35 hmciot KpHBH3Hy« KpoMe Toro, b cjiynae, Korea 
noBepXHOcn> nonepeHHoro CKamipoBaHHH HMeeT KpHBH3Hy 9 HanpHMep, Koraa 
onuraecKoe bojiokho b oiitobojiokohhom 30Hfle BbmojnraeT 4>yHKUHio ynpyron kohcojih, 
B03HmcaeT flonojmHTejifcHafl a6eppamifl 3 KOTopaa TaiQKe bhocht BKjiaa b HCKpHBJiCHHe 
^opMHpyeMoro H3o6paaceHHa. flpyrHM HeaocTaTKOM H3Becrabix TexmraecKHx peinemiH 

15 flBJiHeTC* ^HKcnpoBaHHoe nojioxceHHe Mecra <J)oicycHpoBKH HanpaBJweMoro Ha o6i>eKT 
HH3KOKorepeHTHoro oirrHHecKoro H3jiyqemw, b to BpeM* kbk MecTonojioxceHHe OKHa 

KOrepeHTHOCTH npH IipOflOJI&HOM CKaHHpOB aHHH H3MeHfleTC«, HTO OrpaHHHHBaCT 

nonepenHoe pa3pemeHHe cnoco6a h peajiH3yiomHx ero ycTponcxB, oco6eHHo npn 
3HawrejiLHOH rjiy6HHe CKaHHpOBamw. IIphhhhoh xbjwgtcr chjibhm OT^paxoHOHHafl 

20 pacxoOTMocTb ocTpoc$oicycHpOBaHHoro H3nyHeHHa s h, KaK cneflCTBHe, Majiaa rjiy6HHa 
pe3KOcra. Tax, rjiy6nHa pe3KOCTH ajih TayccoBa c^OKycnpoBaHHoro ny*nca cocTasjmeT 
d = 7&2 2 /4A,, r#e a - OTaMerrp nepeTJDKKH irynea, X - AJiHHa bojihm, ti=3.1416. 
Co otb ctctb e hho , jinx thhothbix napaMeTpoB a =0.005 mm, A, = 1300 hm, r;iy6HHa 
pe3KocTH cocTaBJweT Bcero 0.015 mm (15 pm). fljw oSecneneHHa BbicoKoro nonepeHHoro 

25 pa3pememia npH 6ojh»ihoh rjiy6HHe npoaojibHoro CKaHHpOBaHHH b h3bccthi>ix 
ycTp ohctb ax npoH3BOflHT CHHxpoHHoe CKaHHpoBaHHe nojioacemw $OKajn>HOH neperaaooi, 
T.e. MecTa <J)OKycHpoBKH oimraecKoro H3JiyHeiDM, nyreM nepeMenjeHHfl o#hoh H3 jihh3 
onTH^ecKOH cHCTeMLi, h nojioxceHHH OKHa KOrepeHTHOCTH nyreM CKarapoBaHUfl pa3HOcra 
junm njieq mrrep^epoMeTpa. TaKofi toaxoa BnepBbie npoaeMOHCTpHpOBaH b ct. 

30 Izatt, JA, Hee, MR, Owen, GM, Swanson, EA and Fujimoto, JG, 1994, Optical coherence 
microscopy in scattering media, Optics Letts. 19, 590-592, h nojiyran Ha3BaHHe 
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onimecKOH KorepeHTHOM mhkpockoiimh (OKM). Bee h3bccthbic peajnnaijHH OKM 
BhrnoimsnoTCsi nyreM BBmojmeHHK 3thx ,HByx cKamipoBaHHH (nojioiceHHfl Mecxa 

<J)OKyCHpOBKH H nOJIOKCHHfl OKHa KOrep 6HTHOCTH) C nOMOIULlO AByX He3aBHCKMBIX 
CHHXpOHHO pa60TaK>mHX yCTpOHCTB. CnHXpOHH3aUH3I 3THX yCTpOHCTB flBJIfleTCfl 
5 CaMOCTOKTeJIBHOH H flOBOJIBHO CJI05KHOH HHDKCHepHOH 3a^aHeH, H CJI03KHOCTH HapacTaiOT 

no Mepe yBejnreeHHH cKopocra BBo/ja H3o6pa>iceHHH. 

PaCKpBITHe H306peTeHH5I 

IIpeAJiaraeMoe H3o6peTemie HanpaBJieHO Ha pa3pa6oxKy cnocoSa nojryqeHHfl 
H3o6pa^ceHHK o6i,eKTa c noMomsio onraqecKoro HH3KOKorepeHTHoro H3JiyHeHiaw h 

10 ycTpoHCTBa MHfl ero ocymecTBJieHHH, a TaK>i<e ycTpowcTBa flOCTOBKH HH3KOKorepeHTHoro 
onxmecKoro H3JiyqeHna, flBjunomerocn Hacrao ycTpoiiCTB a ajih noJiyneHMH 
H3o6pa>KeHH« o6i>eKra 3 KOToptie no3BOJiflK>T <J)opMHpoBaTB HeHCKa>iceHHoe, njiocKoe 
H3o6paaceHHe raocKoro o6i>eKTa HCCjieflOBaHHH, a Taioice Ha noBbnneHHe nonepeHHoro 
pa3peiueHM cnoco6a nojiyneHHH H3o6pa»ceHHH oGteKTa, peajnreyiomero ero ycTpoHCTBa 

15 h ycTpoHCTBa ^ocxaBKH HH3KOKorepeHiHoro onm^ecKoro H3jryqeHH5i. 

Pa3pa6oTaHHLiH cnoco6 nojiyneHHH H3o6pa»ceHHH oSteicra 3aKjnoHaeTC5i b tom, 
hto TaK )Ke, icaK h b cnocoSe, H3BecTH0My no nax P<3> 2148378, HH3KOKorepeHTHoe 
onrmecKoe H3jiyneHHe HanpaBjraioT oflHOBpeMerao Ha HCCJieayeMbiH oG^eicr h no 
pe$epemHOMy njrra. TIpH 3tom ynoMJmyroe orrnrcecKoe H3JiyneHHe HanpaBjraioT Ha 

20 HccjieflyeMMii oStein nepe3 onraHecKyio CHCTeMy, KOTopaa o6ecneHHBaeT (j)oicycHpoBKy 
HH3KOKorepeHTHoro onTmecKoro H3JiyqeHiw Ha HCCJieayeMOM o6^eicre, rrpn 
o^HOBpeMeHHOM nonepe*moM CKaHHpoBaHHH ynoMjmyToro onTHnecKoro H3jiyHemia no 
noBepxHOcra, npH6jiH3HTejn>H0 opToroHaJn»HOH HanpaBAerono pacnpocTpaHeHHH 
ynoMflHyroro oirrmecicoro H3jryqeHHJi. 3aTeM CMeniHBaioT H3jryHeHHe, BepHyBineec* ot 

25 HccjieffyeMoro o6i>eKTa, h H3JiyneHHe, npomeflinee no pe^epeHTHOMy onTmecKOMy rtyra, 
h 0To6paacaioT hhtchchbho CTh oimreecKoro H3JiyHeHHH, BepHyBmeroca ot HCCJiejryeMoro 
o6teicra 3 Hcnojn»3yH juvi 3Toro orrnraecKoe H3JiyHeHHe, HBjraomeeca pe3yjn>xaT0M 
yKa3aHHoro cMememw. 

B OTJUiHHe ot H3Becraoro cnocoGa, corjiacHO H3o6peTeHHK) KOppeKmpyioT 

30 CBH3aHHyio c nonepewbiM CKaHMpoBaraeM a6eppamoo onTiraecKoE ajihhbi nyra 
HH3KOKorepeHTHoro onuwecKoro H3jryHeHHfl, HanpaBJiaeMoro Ha nccjieAyeMMH oSteicr, 
nyreM oSecneneHM nocroflHCTBa BpeMeHH pacnpocTpaHeHHH HH3KOKorepeHTHoro 
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oirrmecKoro H3jiyHeaHH ot 3aflaHHOH tohkh Ha noBepxHocra nonepeHHoro 

CKaHHpOBaHHH flO COOTBeTCTByiOmeH COIlp5L>KeHHOH TOHKH B IUIOCKOCTH H306patfCeHHfl B 

npezjejiax nojui 3peHHfl. 

Ii;ejiecoo6pa3HO ajih 3aaaHHMx KOopzcuHaT Ha noBepxHocra nonepeHHoro 

5 CKaHHpoBaHHfl flonojiHHTejn>HO ocymecxBJiOTb npoflOJifeHoe cKaimpoBaHHe, h3mch^h no 
3a^aHHOMy 3arcoHy pa3HOCTL oimnecKHX ajihh nyreH HH3KOKorepeHTHoro 
onTHqecKoro H3Jiy^eHHH, nanpaBJiaeMoro Ha HccjieffyeMtra o6*eKT, h HH3KOKorepeHTHoro 
oimraecKoro rajryHemui, HanpaBJiaeMoro no pe^epenraoMy nyra. 

B HacraoM cjrynae pa3HOcn> oirrcraecKHX jjjikh nyrefi ajih HH3KOKorepeHraoro 

10 onTmecKoro H3JiyHCHH3i, HanpaBJiaeMoro Ha HCCJieayeM&iH oG^eier, n HH3KOKorepeHTHoro 
onnraecKoro H3JiyqeHHa, HanpaBjineMoro no pe$epeHTHOMy nyra, h3MCHhiot 5 no 
MeHtmeH Mepe, Ha HecKOJiwco aecHTKOB fljraH bojih HH3KOKorepeHTHoro onimecKoro 

H3JiyHeHHJI. 

B flpyroM nacTHOM cjrynae H3MeHeHne pa3HOcra on-raraecKHx juum nyreH ajih 
1 5 HH3KOKorepeHTHoro orranecKoro mjiynemvi, HanpaBjmeMoro Ha HCCJie^yeMbifi o6*eKT, h 
HH3KOKorepeHTHoro onxmecKoro H3jryHeHHH, HanpaBjweMoro no pe^epemHOMy nym, 
ocymecTBjraoT nyTeM H3MeHeHra oniHHecKofi fljorabi nyra ajih HH3KOKorepeHTHoro 
onraqecKoro H3iryqeHHK ot noBepxHocra nonepenHoro CKaimpoBaHHii ao ormrcecKOH 

CHCTeMBI. 

20 B apyroM nacTHOM cjiyqae HCCJieAyeMbiM o6teKTOM HBJiaeTCJi GnoTKaHS acHBoro 

opraHH3Ma. 

B KOHKpeTHOH peanraamiH 3Toro nacTHoro cjiynaa Hccjieay cmbim oGteierOM 

HBJlfleTCfl BHyTpeHHHH nOJIOCTB acHBoro opraHH3Ma. 

B KOHKpeTHOH peajiH3auHH b KaqecTBe ynoMrayroro HH3KOKorepeHTHoro 
25 onnraecKoro H3jryqeHH* Hcnojn>3yK)T onTmecKoe H3nyHemie bhahmoto hjih GjnoicHero 
HK M«ana30Ha amm bojih. 

Pa3pa6oTaHHoe ycipoHCTBo aha nojryneHHH H3o6paaceHHa o6*beKra, xaK >rce, KaK h 
ycxpoHCTBO, H3BecTHoe no naT. PO tts 2148378, coaepacHT onTmecKH CB5I3 auntie 
hcto^hhk HH3KOKorepeHTHoro onTmecKoro H3jryqeHHK, mrrep^epoMeTp, h, no MeHMnefi 

30 Mepe, OflHH 4)OTOnpHeMHHK 3 BBIXOfl KOTOpOrO CBJL3aH C 6JIOKOM 06pa60TKH H HHAHKaiXHH. 

Hnrep^epoMeTp BKjnoHaeT onTmecKH CBH3aHHbie cBeTopacmennTent, H3MepHTejn»Hoe h 
pe^epeHTHoe nneTO, a H3MepHTejiBHoe ruieqo cHa6aceHO ycipofccTBOM roctbbkm 





WO 03/104744 



PCT/RU03/00252 



9 



HH3KOKorepeHTHOro onrmecKoro rojiynemiH. Yctpohctbo roctubkr coaepaoaT 
oimnecKH cBH3aHHLie onxHHeCKoe bojiokho h onnraecKyio CHCTeMy, a Taioice CHCTeMy 
nonepe^Horo CKaHHpOBamw HH3KOKorepeHTHoro onxuHecKoro H3JiyHeHHH. OnwiecKoe 
bojiokho pa3MemeHo c bo3mo3khoctbk> npoxoiyjeHHH nepe3 Hero HH3KOKorepeHTHoro 

5 onraHecKoro H3JiyHeHH^ ot npoKCHMajn>Horo KOHija ycTponcTBa aocTaBKH k ero 
AHCTajn>HOMy KOHuy, a onraHecKaa CHCTeMa o6ecneHHBaeT <J)OKycHpoBKy 
HH3KOKorepeHTHoro omnqecKoro H3Jiy*ieHHJi Ha HCCJieayeMOM oSBeirre. OnimecKaa 
CHCTeMa BionoHaeT, no MeHBineH Mepe, nepBBm jihh30bbih KOMnoHeHT c nojio>KHTejiBHOH 
onraHecKOH chjioh, a onraHecKoe bojiokho bxoott b cocTaB ynoMjmyroH chctcmbi 

10 nonepeHHoro cKaHHpOBaHHH, Korapaa BBmojmeHa c bo3mo>khoctbk> nepeMemeHHH 
TopueBoi! noBepxHOCTH ^HCTajiLHOH nacTH oiroraecKoro BonoKHa no noBepxHocra 
nonepeHHoro cKaHnpoBainra b HanpaBJieroni, npn6jni3HTeJiBHo nepneHtfHKyjiapHOM och 
oirnraecKoro sojiOKHa. 



15 CHCTeMa onTOBOJiOKOHHoro 30H^a BtmojiHeHa c bo3MO>khgctbio KoppeKonn a6eppaijHH 
oirrmecKOH ajihhbi H3MepHTentHoro iuieia, cBjmHHOH c nonepe^HBiM cicaHHpOB aimeM . 
npH 3tom ynoMjmyTaa onmqecKaa CHCTeMa coaep>KHT, no Mem>meH Mepe ? btopoh 

JIHH30BBIH KOMnOHeHT C nOJIOKHTCJIBHOH OnTHHeCKOH CHJIOH, yCTaHOBJieHHBIH 3a 

ynoM^HyrbiM nepBBiM jkebobbim icoMnoneHTOM. 
20 B nacraoM cjiynae noBepxHOCTB nonepennoro CKaimpoBaHHH xapaicrepH3yeTCfl 

OTJDWHOH OT HyjIH KpHBH3H0H. 

B KOHKperHOH peajiH3aimH 3Toro Hacraoro cjiynaa ynoMKHyToe oniHHecKoe 
bojiokho BtmojiHfleT $yHKtp«o ynpyrofi kohcojih h 3aKpenneHO b onopHOM 3JieMeHTe, 
Bxo^nmeM b cocxaB onTOBOJiOKOHHoro 30H^a. 

25 B flpyroM HacraoM cjiynae nepBBiii h BTopoft jniH30BBie KOMnoHemBi onuiqecKoJi 

chctcmbi pa3MemeHBi npH6jm3HTejn>H0 koh$ok3Jibho. 

B apyroM nacTHOM cjiynae nepBBm jihh30bbih KOMnoHeHT onwiecKOH chctcmbi 
pa3MemeH Ha paccmaHHH, npii6jiH3HTejiBHO paBHOM <j)OKycHOMy paccroKHHio stoto 
jiHH30Boro KOMnoHeirra, ot noBepxHOcra nonepenHoro cicaHHpoBaHHH, a paccTOJnnie * 

30 Me>Kfly nepBtiM h btopbim jeih30bbimh KOMnoHeHTaMH onraraecKOH cncTeMti oTJiHHaeTca: 
ot paccTOHHHJi, cooTBeTCTByiomero koh<J) oKajiBHOMy pacnoJiOKeHHio ynoMHHyntix 



B OTJiHHwe ot H3BecTHoro ycTpoMcTBa, coraacHO H3o6peTeHHio oirrmecKaa 
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HHH30BMX KOMnOHeHT OinHHeCKOH CHCTCMM Ha BeJUiHHHy 81, CBfl3aHHyK> C (|)OKyCHBIM 

paccTOHHHeM Fl nepBoro jnoooBoro KOMnoHeirra onrnHecKofi chctcmm h pa^HycoM R 
KpHBH3HLi noBepxHocra nonepenHoro CKaHHpoBaHHfl cooTHomeHHeM: 

81 = (F1) 2 /R. 

B apyroM HacraoM cjiynae nepBtm jihh30bbih komhohcht omOTecKOH CHcreMbi 
CMenteH na paccroaHHe 82 ot nojioicemifl, npn kotopom paccixmiHe ot 3totc> JiHH30Boro 
KOMnoHCHTa flo noBepxHocra nonepenHoro CKaHHp ob 3hhk npH6nH3HTejn>HO paBHO 
$OKycHOMy paccTOflHHio Fl 3Toro jmH30Boro KOMnoHCHTa, a paccroflHHe MOicny nepBtiM 

H BTOpbIM JIHH30BMMH KOMnOHeHTaMH OOTHHeCKOH CHCT6MBI OTJUFiaeTCfl OT paCCTOJfflHfl, 

cooTBeTCTByiomero KOH(J>OKajn>HOMy pacnojio>iceHHK) ynoMHHy-rbix jihh30bbix KOMnOHeHT 
onwiecKOH chctcmm Ha BejnrsHHy 83, onpeaejuieMyK) cooTHOineHHCM: 

63 = (F1) 2 /(R + S2). 

B flpyroM HacraoM cjiynae ycxpoHCTBO AOcraBKH HH3KOKorepeHTHoro 
onTHnecKoro H3Jiy^emiH BMnojmeHO b Bime onroBOJioKOHHoro 30H#a. 

B ApyroM lacraoM cjiy^ae, no MeaMneH Mepe, oaho h3 njien HHxep^epoMeTpa 
^onojEHHTCJibHO CHa6>iceHO ycTpoMcTBOM rsul npo^ojibHoro cKaHnpoBamifl HCCJieayeMoro 
o6i>eKTa. 

B KOHKpexHOH peami3anHH 3Toro naciHoro cnynafl ycTpoftcTBO ana npoflOjn»Horo 
CKaHHpoBaHHa pa3MemeH0 b H3MepHTejitH0M njiene HHTep^epoMeipa h BtmoJiHeHO 
o6ecneHHBaiomHM H3MeHeHHe onraHecKOH ^jimhli ynacxKa H3MepHTenKHoro iuiena ot 
noBepxHocra nonepe^Horo cKaHHpoB aHHJi ao oimraecKOft chctcmm. 

B qacraoM cjiynae 3toh kohkpcthoh peajnreamm npn noJiyneHHH H3o6paaceHHH 
Tio,zmoBepxHocTHoa Hacra HCcneflyeMoro o6i»eKTa K03$$HmdeHT M yBejuraeHim 
onTHHecKOH chctcmm CBH33H c noica3aTe.iieM Nl npejiOMJiCHHH nccjie^jyeMoro o6i>eKTa 
cjie^yiomHM o6pa30M: M = 1/ Nl. 

B naciHOM flpyroM cjiynae 3toh kohkpcthoh peajnnai^HH npn nojiyneHHH 
H3o6pa»ceHHH npo^HJw HCCJicuyeMoro oGteiera K03<j>4>HUHeHT M yBejnneHHa 
onTmecKOH chctcmm cB5i3aH c noKa3aTeneM N2 npejioMJieHna cpe^ti, conpHKacaiomeHC* 
c noBepxHOCTbK) HccjiejsyeMoro 06-beicra, cjieayiomHM o6pa30M. M = 1/ N2. 

B Apyroii KOHKperaoH peajiH3anjiH ycTpoHcreo npo«ojibHoro cicaHHpoB antra 
pa3MemeHO BHyrpH ycTpoHcraa aoctobkh HH3KOKorepeHTHoro onT*raecicoro H3JiyqeHH5L 
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B flpyroM qacTHOM cjiynae TopueBaa noBepxHocxb onrmecKoro bojiokhs 
CHa6»ceHa acecnco ciepenjieHHOH c hhm mhkpojihh30h. 

Pa3pa6oTaHHoe ycTpoHCTBO ^octqbkh HK3KOKorepeHTHoro orrrmecKoro 
H3jiyqeimfl HBJweTCfl to, to> oh xax >Ke, KaK h ycrpoHCTBO flocTaBKH, H3Becraoe no na-r, 
5 P<3> >fe 2148378, coaep>K0T oimrqecKH CBH3aHHLie onrHHecKoe bojiokho, pa3MemeHHoe c 

B03MO>KHOCTBK> npOXOKfleHHH HepG3 HQTO HH3KOKOrepeHTHOrO OOTHHeCKOrO H3JiyqeHHH 

ot npOKCHMajiBHoro KOHua ycTpoiiCTBa aocTaBKH k ero ffHCTajibHOMy Komiy, h 
oirnreecicyio cHcieMy, Koropaa oGecne^HBaeT $OKycHpoBicy roKKOicorepeirrHoro 
on-nraecKoro H3JiyHeHHH Ha nccjieayeMOM o6^eicre. OnrmecKaa CHCTeMa BianonaeT, no 

10 MeHtmeH Mepe, nepBbiH jihh30bbih KOMnoHem c nojiO)icHTejn»HOH onureecKOH chjioh, a 
Taioice cHCTeMy nonepeHHoro cKaHHpoB amw HH3icoKorepeirrHoro onxiiHecKoro 
H3JiyHeHHii. OnTOTecKoe bojiokho bxoaht b cocTaB ynoMaHyroH CHcreMW nonepenHoro 
CKannpoBaHHff, KOTOpaa BtmojmeHa c bo3mo>khocti>k> nepeMemerow TopueBOH 
noBepxHOC-m OTCTajn>HOH Hacra oirranecKoro BOJioKHa no noBepxHoc™ nonepenHoro 

15 cKaHHpoBaHra b Hanp&BJieHHH, npn6jiH3HTejn>Ho nepnemmKyjmpHOM ocn ommecKoro 

BOJIOKHa. 

B OTjnraie ot H3Becraoro ycTpoifcraa flocraBKH HH3KOKorep eHTHOro onnraecKoro 
H3JiyHeHHH, corjiacHO H3o6peTCHHK> ynoMaHyrafl onTmecKaji CHCTeMa BbinojmeHa c 
bo3mo>khoctbio KoppeicmiH CB*3aHHOH c nonepenHMM cKaHnpoBamieM a6eppamJH 
20 onxmecKOH jxnmtbi nyra HH3KOKorepeHTHoro onuraecKoro H3Jiyqerow ? npoxojtfmjero 
nepe3 ycTpoHCTBO flocTaBKH. IIpH 3tom oirraHecKafl CHCTeMa coaepaeHT, no MeHtmeii 

Mepe, BTOpOH JIHH30BMH KOMnOHeHT C nOJIOECHTeJIbHOH OnTOTeCKOH CHJIOH, KOTOpblH 

ycTaHOBJieH 3a ynoM5iHyn>iM nepBbiM jihh30bi>im KOMnoHeHTOM. 

B nacTHOM cjiy^ae noBepxHOCTb nonepeHHoro cKaHHpOBamui xapaicrepH3yeTCH 

25 OTJIHHHOM OT Hyjlfl KpHBH3HOH. 

B KOHKpeiHOH peajiH3auHH 3Toro nacTHoro cjiynas ynoMjmyToe omnqecKOe 
bojiokho BbmojiHfleT ^ymomio ynpyroft kohcojih h 3aicpenjieHO b onopHOM 3jieMeHTe, 
Bxo^HmeM b cocraB ycTpoScTBa ^ocTaBKH HH3KOKorepeHTHOro onunecKoro H3JiyneHH«. 

B apyroM nacTHOM cjiyqae nepBMH h BTopoil jn*H30Bbie komhohch™ onraqecKofi 

30 CHCTeMBI pa3MemeHBI npH6jIH3HTeJIbHO KOH<})OKaJIbHO. 

B apyroM qacTHOM cjiynae nepBbiH jihh30bbih KOMHOHeHT onnmecKOH chctcmbi 
pa3MemeH Ha pacc-roamm, npH6jra3HTejibHO pasHOM 4>oicycHOMy paccrojumio stoto 
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jraH30Boro KOMnoHeHTa, ot noBepxHOCTH nonepeHHoro cKaHHpoBaHHfl, a paccTO-sraie 

M67KJjy nepBBIM H BTOpbIM JIHH30BMMH KOMnOHeHTaMH OUTOTeCKOM CHCTeMbi OTJIHHaeTCH 

ot paccTOiiHHH, cooiBeTCTByiomero koh$ OKanbHOMy pacnojio^ceHHio ynoMmyxfcix 

JIHH30BBIX KOMHOHeHT OniHHeCKOH CHCTeMbi Ha BeJIHHHHy 51, CBH3aHHyK) C $OKyCHbIM 

5 paccTOHHHeM Fl nepBoro jmH30Boro KOMnoHeHTa onTmecKOH chctcmbi h paanycOM R 

KpHBH3HBI HOBepXHOCTH nOIiepeHHOrO CKaHHpOBaHItfl COOTHOmeHHeM! 

81 = (F1) 2 /R. 

B apyroM qacxHOM cjiynae nepBbiH jiiitoobmh komitohcht oimreecKOH chctcmbi 
CMemeH Ha paccroflmfe S2 ot noJioaceHHH, npn kotopom paccToaHHe ot 3Toro jraraoBoro 
10 KOMnoHeHTa ao noBepxHocra nonepenHoro cKaHHpoBamw npH6jni3HTejibHO paBHO 
4)OKycHOMy paccTO«Hmo Fl aroro jiHH30Boro KOMnoHeHTa, a paccTOHHHe Meacay nepBbiM 

H BTOpbIM JIHH30BMMH KOMHOHeHTaMH OIITHHeCKOH CHCTeMbI OTJIHHaeTCH OT paCCTOHHHfl, 

cooTBeTCTByiomero KOH<j)OKajibHOMy pacnojioaceHHio ynoMHHyrbix jihh30bhx KOMnoHeHT 
onTmecKOH cHCTeMbi Ha BejiHHHHy 53, onpeaejweMyio cooraoineHHeM: 
is' 53 = (Fl) 2 /(R+52). 

B ApyroM HacraoM cjiynae hto ycTpoHCTBO flocraBKH HH3KOKorepeHTHoro 
oniHHecKoro HsnyneHMH BbmojiHeHO b wxjxg oirroBOJiOKOHHoro 30Hfla, npn 3tom 
onrmecKoe bojiokho, onranecKaa cncTeMa h cucTeMa nonepeHHOro CKaHHpoB aHHH 
HH3KOKorep eHTHoro onmecKoro H3JiyneHHK pa3MemeHbi b npOTJDiceHHOM Kopnyce, 

20 CHa6HCeHH0M npO^OJIbHblM, CKB03HBIM OTBepCTHCM, B KOTOpOM B npOflOJIbHOM 

HanpaBjieHHH pa3MemeHO ynoMmyroe onimecKoe bojiokho. 

B ApyroM qaciHOM cjiynae b6jih3h njiocKocra H3o6paaceHHa TopueBOH 
noBepxHocra flHCTanbHOH nacre oirawecKOro BOJiOKHa. pa3MemeHO BbixoflHoe okho 
ycTpoHCTBa .aocTaBKH HH3KOKorepeHTHoro onranecKoro H3JiyHeHna. 
25 B KOHKpeTHOH peajnoaujiH 3Toro Hacraoro cjiynaa <j)yHKUHio BbixoflHoro OKHa 

y cipoHCTB a AOCTaBKH HH3KOKorepeHTHoro oirrmecKoro H3JiyqeKHH BtinoJiHJieT BTOpoi* 

JIHH30BbIH KOMnOHeHT OlTTHHeCKOH CHCTeMbi. 

B flpyroii KOHKperaoH peaJiH3aoHH stoto Hacraoro cnynaa HopMajib k HapyacHOii 
noBepxHocra Bbixo^Horo OKHa y<np ohctbb AOCTaBKH raoKOKorepeHTHoro oirnreecKoro 
30 n3ny^eHHH opneHTHpoB aHa nofl yrjiOM k HanpaBjieHmo naaeHHH HH3KOKorepeHraoro 
oiraraecKoro H3jiyneHH)i Ha ynoMHHyiyio Hapy>KHyio noBepxHocxb, npeBbnnaiomHM yroji 
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pacxoAHMOCTH ynoMHHyroro HH3KOKorepeirrHoro oiraraecicoro ii3JiynQmw b Mecre ero 
nepeceneHUfl c ynoMHHyroH Hapy>KHOH noBepxHOCTbio. 

B nacTHOM cjiy^ae npH OflHOKOopaHHaTHOu npn6jiK>KeHHO jiHHeftHOH xpaeicropKn 
nonepeHHoro CKaHHpoBaHM btopoh jihh30bhh komiiohcht CMemeH b HanpasjieHHH, 
5 opToroHanBHOM HanpaBJiemno nonepenHoro cKaroipoBaHHJi, h b HanpaBJieHHH, 
oproroHanbHOM HanpaBJiemno pacnpocxpaHemw HH3KOKOrepeHTHOro onnraecKoro 

H3JiyHeHHH. 

B ApyroM qacraoM cjiy^ae ycrpoficTBO AOcraBKH aonojiHirrejibHo CHa6>iceHO 

yCTpOHCTBOM £JIK npOflOJIBHOTO CKaHHpOBaHHH, BbHIOJffleHHblM B BHfle yCTpOHCTBa flJW 

10 H3MeHemw oirrnqecKOH ajihhbi nyra HH3KOKorepeinHoro onranecKoro H3jtyHCHHH ot 
iiob epxHOCTH nonepenHoro cKaHHpoBaHun ao oirmHecKoii chctcmbi. 

B KOHKperHOH peajiH3aEtHH 3Toro Hacraoro cnyqajr npH nojiyneHim H3o6pa>iceHHH 
noAnoBepxHocraoH nacra nccneAyeMoro o6*eKra K03$$muieHT M yBeJimeinw 
onTHnecKOH chctcmh CB«3aH c noKa3aTejieM Nl npejiOMJieHHH HCCJieayeMoro o6t»eKTa 
15 cjieAyiommvi o6pa30M: M — 1/ Nl . 

B ApyroH KOHKpeTHOH peajiH3aurai 3-roro qacxHoro cjiynaa npH nojiyqeHHH 
H3o6pa>iceHH5i irpo^mm HCCJie^yeMoro o6*eKTa K03 tp $hhhcht M yBenmeHna 
onTtraecKOH chctcmbi CBH3aH c noKa3aTejieM N2 npejiOMJieHH* cpeflti, conpHKacaiomeHCH 
c noBepxHocTBio HccjieAyeMoro oG^eicra, cjieAyKHAHM o6pa30M: M = 1/ N2. 
20 B apyroM nacxHOM cnynae TOpueBafl noBepxHocn, oirnraecicoro BOJiOKHa 

cHa6^ceHa >KecxKO cKperuieHHOH c hum mhkpojihh3oh. 

B HacToameM H3o6peTemm npH nojiynemffl H3o6pa>iceHHH o6T>eicra o6ecneneHo 
no ctohhctbo BpeMeHH pacnpocTpaHeHHH HH3KOKorepeHTHoro orrrmecKoro mnyHemvi or 
3aAaHHOH tohkh Ha noBepxHOcra nonepOTHoro CKaHHpOBamw, T.e. ot Topn,eBOH 
25 noBepxHOcra AHCTajn»HOH ^acra oirrmecKoro BOJiOKHa, KOTOpaa coBMemeHa c 
noBepxHOCTEio nonepeHHoro cicaHHpoBaHHH, ao cooTBeTCTByiomeH conpaaceHHOH tohkh b 
iuiocKOcra H3o6pa^ceHHH b npeaejiax nojw 3peHHK, hto oGecnenHBaeT KoppeKqrao 
CBH3aHHOH c nonepeHHBiM CKaHnpoBaHHeM a6eppauHH onrmecKOH ajmhm nyra 
Hii3KOKorcp eHTHoro onTHHecKoro H3JiyHeHHfl, HanpaBjweMoro Ha Hccjie^eMHH o6teKr. 
30 3to AOcraraeTCH BbinojiHeHHeM onrmecKOH cHCTeMM b Bime, no MeH&meil Mepe, AByx, 

pa3MemeHHBDC npH6m3HTeJH>HO KOHlfcOKaJIBHO, JIHH30BMX KOMHOHeHT C nOJIOHCHTCJIBHOH 

onxmecKOH chjioh. ripa 3tom, kzk npn iuiockoh noBepxHOcra noneperaoro 
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cicaHHpOBaHHfl, Tan h npH noBepxHocra nonepe^Horo cicaHHpoBaHHH, HMeiomeii 

KpHBH3Hy, nepBBIH JMH30BMH KOMTIOHeHT MOXCeT 6blTb yCTBHOBJICH K3K Ha paCCTOHHHH, 

paBHOM $OKycHOMy paccTOHHHK) 3Toro KOMnoHeHTa, ot noBepxHocra norrepeTOoro 
CKaHJipoBarora, TaK h Ha paccToamffl, HecKOJttKO 6ojn>ineM hjih HeacojitKO MeHbineM 
5 yKa3aHHOro (fcoicycHoro paccToamui. B cjiynae, Koraa noBepxHOCTL nonepeHHoro 
CKaHHpOBaHM HMeer KpHBH3Hy, KOMneHcamw CBJBaHHofi c Hei* AonojiHHTCJibHOH 
a6eppaqnH 3 o6ecneqHBaeTca co OTBCTCTByioineH bhochmoh a6eppaimew c o6paTHi>iM 
3HaKOM. KpoMe Toro, pearnraamra npoaoJiBHoro cKaimpoBaHHH nyTeM H3MeHeHHa 

OITOTieCKOH flJIHHbl nyTH flJW HH3KOKOrepeHTHOrO OnTHHeCKOrO H3JiyHeHHH OT 

10 noBepxHocra nonepenHoro CKaHHpoB amui no omrraecKOH chctcmbi, a, cjieaoBaraifcHO, h 
AO HCCJie^yeMoro o6teKra, o6ecneHHBaeT cooraeTCTByioiijee CMemeraae MecTa 
^OKycnpoBKH HH3KOKorepeHTHoro oirrmecKoro H3Jiy*ieHHK npn npoAOJn>HOM 
CKaHHpos aHHH iiccjieAyeMoro o6i>eKTa. CoBMecTHa* peajnraamia b HacToameM 

H3o6peTCHHH nOCTOHHCTBa BpCMSHH paCIIpOCTpaHeHHH HH3KOKOrCpCHTHOrO OIITOHeCKOrO 
15 H3Jiy^eHHH OT 3aA&HHOH TOHKH Ha IlOBCpXHOCTH IIOIiepeHHOrO CKaHHpOBaHHfl, T.C OT 

TOpueBoi* noBepxHocra flHCTajiBHOH nacTH orrrmecKoro BonoKHa, ao cooTBeTCTByioujeH 
conp^eHHOH to*dch b iuiockocth H3o6pa»ceHiw h yxa3aHHoro cnoco6a npoAOJibHoro 
GKaHHpoBamw ik>3bojihiot coBMecmrb nojioacemie Mecra (fcoKycapoBKH 
HH3KOKorepeHTHoro onnrqecKoro H3Jiy*ieH*w h noJioHcemie oioaa KorepeHraocxH, h, 

20 cjie^oBaTejiBHO, OAHOBpeMemioe hx nepeMememie. 3to HCKjnoHaeT HeoSxoAHMocTb 
Hcnojib30BaHHH wnojiHHTejibHbix CHHxpoHH3HpyiomHx ycTpOHCTB, Tpe6yK>mnxcH B 
H3BecTHMX TexHOTecKHx pemeroiKx. YKa3aHHaa peajiraauHfl oGecnenHBaeT BbicoKoe 
nonepenHoe pa3pemeHne cnoco6a h ycTpOHCTBa ajw ero peajiH3aunH. OpHeHTOpOBaime 
HopMajm k Hapy>KHofi noBepxHocra bhxoahoto oKHa oirroBOJiOKOHHoro 30HAa iioa yrjiOM 

25 k HanpaBJieHmo naAeroiH HH3KOKorepeHTHoro oirraHecKoro H3Jiy^eHHH Ha ynoMHHyryio 
Hapy>KHyK) noBepxHoarb, npeBbnnaiomMM yroji pacxoAHMOcra HH3KOKorepeHraoro 
oirnraecicoro HSJiyHeHHH b MecTe ero nepece*ieHH5i c ynoMJmyTOfi Hapyaotoii 
noBepxHOCTBio, npenHTCTByeT nonaAamco OTpa^eHHoro n3JiyHeHHfl Haaaa b oimraecicoe 

BOJIOKHO. KOHKpeTHBie BH£M H $OpMM BMIIOJIHCHHH BTOpOTO JIHH30B0r0 KOMnOHGHTa 

30 xapaKrepH3yK)T H3o6pereHne b qacmbix KomcpcraHx cjiy^aax ero BfcmojmeHHa. 

TaKHM o6pa30M, npeAJioxceHHbie cnoco6 ana nojiyqemiK H3o6pa»ceHHa 06-beicra, 
ycTpoficTBO ajih ero peajnnamni h ycTpOHCTBo roct&bkh HH3KOKorepeHTHoro 
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oirrmecKoro nsjiyneHHa, aBJunomeec* nacTbio ycrpoHCTBa «jih nojiyreHmi H3o6paaceHHH 
oSteicra, no3BOJMK)T ^opMHpoBaTb HewcKameHHoe, iuiocKoe H3o6pa^eHHe miocKoro 
o6i,eKTa HccjieflOBaHHa, h xapaKTepH3yiOTC5i Taione bmcokhm nonepe^HBiM pa3pemeimeM. 

Kpancoe onHcaHHe Hepre»cefi 
5 CymHOCTb HacTOHmero H3o6peTeHHa iioapo6ho pacKpwsaeTCH b npHB e achho m 

Hioice oimcaHHH BapnairroB ocymecTBJiemM H3o6peTeHH* h HjunocTpHpyeTca 
npHJiaraeMtiMH HepreacaMH, rae: 

Oht. 1 - BapnaHT CTpyKiypHOH cxeMM pa3pa6oTaHHoro ycTpoHCTBa ajih 
noJiyneHHfl H3o6paaceHHa o6*eKra, c noMomwo KOToporo MoaceT Gw-n, peajm30BaH 
10 pa3pa6oTaHHHH cnoco6. 

Oar. 2 - BapnaaT kohctpykijhh onTOBOJiOKOHHoro 30Hfla (b nonepe^HOM 

CeHCHHH). 

Our. 3 - oahh H3 BapnaHTOB BbinojiHeHHH onraqecKOH chctcmbi onTOBOJiOKOHHoro 
3onm (b nonepe^HOM ce^eraa). 
15 ^ht. 4 - apyron BapnaHT bwiiojihchhh onurcecKofi chctcmh onTOBOJiOKOHHoro 

30ima (b nonepe^HOM ce^eHHH). 

<&ht. 5 - apyroH BapaaHT BwnojiHeHHa oirnraecKoii chctcmm onTOBOJiOKOHHoro 

3oima (b nonepeHHOM cCTeHHH). 

<Pht. 6 - flpyroH Bapnairr BbmojmeHHii onTOTecxofi CHCTeMM onTOBOJiOKOHHoro 

20 3oima (b nonepeHHOM ceneHKH). 

Our. 7 - Apyrofi BapaaHT BtraojiHeHHH onTHiecKOH chctcmbi onTOBOJiOKOHHoro 

30ima (b nonepe^HOM ceneHHn). 

Our. 8 HJimocTpHpyeT nocTpoeHHe rcjoSpaaeeHHa c noMomLK) H3Becraoro 

TexHinecKoro penieima. 
25 Oht. 9 HjmocTpHpyeT nocTpoeHHe H3o6paaceHHH c noMombio apyroro H3Becrraoro 

TexHPnecKoro peraemiH. 

Oht. 10 HJunocTpapyeT nocTpoeHHe H3o6pa>KeHH* c noMOim>K> apyroro 

H3BecTHoro TexHmecKoro peinemw. 

Oht. 11 HjunocTpHpyeT npoueaypy KoppeKmm a6eppaijHH onTmecKOH nmmhi 
30 nyrn HH3K0KorepcHTHoro oirnrcecKoro H3JiyneHiw 5 HanpaBJiaeMoro Ha Hccjie^yeMtm 
06-beKr, c noMombio o«hoh H3 MOflH^racaimfi pa3pa6oTaHHwx TexmraecKHx peineHHH ripn 
iuiocKoii noBepXHocxH nonepeHHoro CKaHHpoBamiH. 
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<£>ht. 12 HJiJnocTpnpyeT npoueaypy KoppeiatHH a6eppai*HH oirrmecKOH ^jihhbi 
nyra HH3KOKorepeHTHoro omnqecKoro mnyHtmw, HanpasjraeMoro Ha HccneayeMtm 
o6i>eKT 5 c noMombio apyron MOAH^HKanjra pa3pa6oTaHHBix TexrorqecKHX pemeraM npn 
ruiocKOH noBepxHOcra nonepe^Horo CKaHHpoBamM. 

Our. 13 h ji mo CTpHpy eT npoueAypy KoppeiamH a6eppam*H oirnreecKOH jumnhi 
nyxH HH3KOKorepeHTHoro onnrqecKoro H3jryneHHjj, HanpaBJineMoro Ha HccjieayeMbiH 
06-beKT, c noMombio flpyrofi MOflH^pncanHH pa3pa6oTaHHbix xexroiHecKHX pemeHHH npn 
njiocKOH noBepxHocra noneperaoro CKaHHpoBaHHH. 

(3>ht. 14 HJimocTpHpyeT npoueaypy KoppeiaiHH a6eppamm oirawecKOH jyiHHbi 
nyra HH3KOKorepeHTHoro onTfrcecKoro H3JiyHeHHK, HanpasJineMOro Ha Hccjie^yeMBifi 
o6teKT, c noMombio apyroH MOflH^HKaoHH pa3pa6oTaHHbix TexHmecKHx pemeHHH npn 
noBepxHOcm noneperaoro CKaHHpoBaHHH, HMeiomen KpnBH3Hy. 

Oht. 15 HjunocTpHpyioT npoueaypy KoppeiamH a6eppamoi onrmecKOH ajihhm 
nyra HH3KOKorep eHTHoro ormnecKoro H3JiyneHra 5 HanpaBJineMoro Ha HccjieayeMbiH 
o6beicr, c noMombio apyron MOflH<i>HKauHH pa3pa6oTaHHbix TexHHHecioix peinemiii npn 
noBepxHOcra nonepenHoro CKaHHpoBaHHH, HMeiometi KpHBH3Hy. 

Ha 4>ht. 16 npHBe^eH apyron BapHaHT CTpyioypHOH cxeMbi pa3pa6oTaHHoro 
ycTpoficTBa fljw nojiyneHna H3o6paxceHHH o6beKra, c noMombio KOTOporo moicct 6bra> 
peajiH30BaH pa3pa6oTaHHMH cnoco6. 

Onr. 17 HJunocTpapyeT ojjhh H3 BapwaHTOB BbmojmeHHH onTOBOJioicoHHoro 30Hfla 
npn pa3MemeHHH b HeM ycTpoHCTBa ajih CKaHHpoBaHHH Brjiy6t HCCJieayeMoro o6beicra, 
BbmojiHeHHBiM b BHfle ycTpoHCTBa ajih H3MeHeHHH on-nraecKOH fljiHHfci nym 
HH3KoicorepeHraoro onmqecKoro H3JiyneHHH ot TopiieBotf noBepxHOcra ommecKoro 

BOJIOKHa flO OHTHHeCKOH CHCTeMbl. 

Our. 18 HJunocTpHpyeT apyroH BapHaHT BbmojmeHHH onTOBOJioKOHHoro 30Hfla 
npn pa3MemeHHH b HeM ycrpoHCTOa xnx CKaHHpoBaHHH Brny6b HCCJie^yeMoro o6T>eiera, 
BbmojmeHHHM b BHfle ycrpoHCTBa juw H3MeHeHHH oirraqecKOH AJiHHbi nyra 
HH3KOKorepeHTHoro ommecKoro mnynowH ot TopueBOH noBepxHOcra onniqecKoro 

BOJIOKHa flO OnTHHeCKOH CHCTeMbl. 

Ha <j)nr. 19 noKa3aH npHMep H3o6paaceHHH, nojiy*ieHHoro c noMombio H3BeciHoro 

TexHmecKoro pemeHHH. 

Ha $Hr. 20 noKa3aH npHMep H3o6paaceHHH, nojiyqeimoro c noMombio 
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pa3pa6oTaHHoro -rexHHHecicoro peineHHH. 

BapnaHTbi ocymecTBJieHHK H3o6peTeHHfl. 
Pa3pa6oTaHHtie cnoco6 nojryHeHH* H3o6paaceHH5i o6-Beicra, ycTpoHcrao jijisi ero 
peajiH3auHH h ycipoHcrao flocraBKH HH3KOKorepeirraoro oirrmecKoro mnynzmm 
HjunocTpupyiOTCH Ha npHMepax onTOBOJioKOHHoro HHxep^epoMeTpa, BXOA*mero b 

COCTaB yCTpOHCTBa flJIfl OiriHHeCKOH HH3KOKOrepeHTHOH TOMOipa^HH, H 

onTOBOJioKOHHoro 30ima, xoth oneBH^HO, hto ohh MoryT 6i>m> peanH30Baifti c noMom&io 
onrmecicHx 3jieMeHT0B c cocpeflOToneHHBiMH napaMeTpaMH. 

Pa6oTa pa3pa6oTaHHtix ycTpoHCTBa am nojiyneHHH H3o6paHcemw o6*beKxa h 
y cTp oHCTBa aocTaBKH HH3KOKorepeHTHoro onTmecKoro mjr/HQwm, BBinojiHeHHoro b 
KOHKperHOH peaJiH3auHH b BH«e onTOBOJioKOHHoro 30H^a, 6yaeT noHaraa hs 
npuBeaeHHoro moice oirHcamw peajmsauHH cnoco6a nojiyneHHH H3o6paaceHHH o6*eKTa. 

Cnoco6 nojiyneHHfl H3o6paacemM o6i>eKra c noMombio ycrpoHCTBa, cTpyierypHaK 
cxeMa KOToporo npHseaeHa Ha <&ht. 1, h c noMomsio onTOBOJioKOHHoro soH^a, 
H3o6paaceHHoro Ha <j>nr. 2, BapHanrw onnnecKOH CHCTeMbi KOToporo npHBeflem>i Ha 
4>Hr. 3, $ht. 4, $nr. 5, $ht. 6 h $ht.7, peajni3yeTC5i cne^yiomHM o6pa30M. 

Pa3MemaK)T oiitobojiokohhmh 3oh* 8 (4»*r. 2), coaepacaiAHH npoTraceHHBiH 
Kopnyc 12, TaK, hto oSecnenHBaeTca $OKyanpoBKa HH3KOicorepeHTHoro oirarcecKoro 
H3JiyHeHHH Ha HCCJieAyeMOM o6teKTe 11. IIpn 3tom oirroBOJiOKOHHbra soha 8 MOicer 6bm> 
BtmojiHeH MHHHanopHMM (cm. $ht. 2) h pa3MemeH b wctojibhom kohw 
HHCTpyMeinajibHoro KaHajia aiwocKona (Ha Hepreace He noKasaHo). B KOHKpexHOH 
peamisauHH, npeflHa3Ha^eHHoii ajih sHaociconmecKHX HCcneflOBaHHii, OTHHa Kopnyca 12 
He npeBBimaeT 27 mm, a ero aaaMeTp He npeBtnnaeT 2,7 mm. Ejih yao6crBa noJEbsoBamw 
OTCiajiBHaH xiacrb onTOBOJioKOHHoro 30ima 8 MoaceT 6hti> BBinonHeHa b BHfle cmchhbix 

HaKOHeHHHKOB. 

Kopnyc 12, kotopmh MO^ceT 6wn> BBmojmeH H3 HepxcaBeiomei* cnura, CHa6aceH 

npOAOJIBHBIM, CKB03HMM OTBepCTHeM 13, B KOTOpOM B IipOflOJIbHOM HaHpaBJieHHH 

pasMemenw onTKraecKoe bojiokho 14, oirnrcecicaH CHcreMa 15 h cHCTeMa 16 nonepeHHoro 
cKaHHpoBaima, cBasaimaH c hctohhhkom ynpaBJUuomero TOKa (Ha Hepreace He noicasaH). 
B KanecxBe onwiecKoro BOJioKHa 14 aejiecoo6pa3HO HcnoJissoBaTb oflHOMOflOBoe 
nojiiipHsaiwoHHO-coxpaimomee bojiokho; Hanpmviep, MoaceT 6i>rn> HcnojiB30BaHO 
oirnwecKoe bojiokho rana PANDA, TopijeBa* noBepxHocxt 17 OTCTajibHOH ^acra 18 
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orrrmecKoro BonoKHa 14 oimraeCKH CBJoana c onunecKOH chctcmoh 15. 

OirmnecKaa cucreMa 15, KOTOpaa coaepKHT, no MeHbineft Mepe, flBa jihh30bmx 
KOMnoHeirra c nojioaorrejibHOH ounrcecKofi chjioh, o6ecneraBaeT $oKycnpoBKy 
HH3KOKorepemHoro oniHHecKoro H3JiyHeHiw Ha HCCJieayeMOM o6i,eKTe 1 1 . B KOHKp era oh 
5 peaJiH3amiH no $ht. 2 onwiecKaa cncTeMa 15 BianoqaeT nocneflOBaraiBHO 
ycTaHOBJieHHbie Ha onraHecKOH och nepBMH jihhsobmh komhohcht 19 H BTOpOH 
jihh30bbih KOMnoHeHT 20. B BapnaHre onroBOJioKOHHoro 30Hfla, npeflcraBJieHHOM Ha 

$HT. 2, B6JIH3H njI0CK0CTn22 H306pa^CeHHH TOpueBOH nOB epXHOCTH 17 flHCTaJIBHOH 

Hacra 18 onmqecKoro BonoKHa 14 pa3MemeHO BbixoaHoe okho 23 omoBOJioKOHHoro 
10 30H^a 8. IIpH 3tom $ymamK) Bbixo«Horo OKHa 23 onroBOJioKOHHoro 30^a 8 BbmoJiHfleT 

BTOpOH JMH30BMH KOMnOHeHT 20 OnTHHeCKOH CHCTCMBI 15. 

OnnnecKaa cncTeMa 15 onroBOJioKOHHoro 30H«a 8 mojkct He coflepacarb 
BBixoOToro OKHa; TaKofi BapHaHT BtmojmeHHa oimrcecKoii cHcreMbi 15 npeflCTaBjieH Ha 

<j)HT. 3. 

15 OnrmecKM CHCTeMa 15 MoaceT 6brn> BtmoJiHeHa TaK, KaK 3to noKa3aHO Ha 

$ht. 4. 3aecb HopMajn, 24 k Hapy>KHOH noBepxHocra 25 BtixoAHoro OKHa 23 
onTOBOJiOKOHHoro 30H«a 8 opneHTHpOBaHa noa yrjiOMCi! k HanpaBJieinao na^eroiH 
HH3KOKorepeHTHOro onTmecKoro H3JiyneHHH Ha Hapy>KHyio noBepxHocrb 25, 
npeBBimaionpiM yroji <x 2 pacxoflHMOCTH ynoMflHyroro HH3KOKorepeHTHoro onTHrqecKoro 

20 H3JiyHeHHfl b MecTe ero nepeceneHHH c HappioioH nosepxHoCTbio 25. B 3tom BapHaHTe 
BTopoH JiHH30BbiH KOMnoHeHT 20 CMemeH b HanpaBjieHHH, opTorOHajMOM HanpaB/ieHHK) 
nonepe^Horo cKaHHpoBaHaa, h b HanpaBJiemm, opToroHajn»HOM HanpaBjieHmo 
pacnpocTpaHeHHH HH3KOKorepeHTHoro onrmecKoro H3JiyHCHHH. B stoh KOHKperaoH 

peaJIH3aitHH BTOpOH JMH30BBIH KOMnOHeHT 20 BBinOJIHeH B BKWe C^epHHeCKOH JIHH3M, 

25 no3TOMy yKa3aHHoe cMemetnie peajnooBaHO cMememieM uempa KpHBH3HLi jihh3M. 

Oht. 5 HJijnocTpHpyeT apyrofi BapnaHT yica3aHHoro cMememw BToporo jmH30Boro 
KOMnoHema 20. IIpH 3tom TaioKe BbinonraexcH yxa3aHHoe Bbnne ycnoBue opHeHTaujra 
HOpMajiH 24 k HanpaBJieHHio naaeroiH HH3KOKorepemHoro orrranecKoro rajiyneHHa Ha 
Hapy^cHyio nosepxHOcrb 25 BbixoflHoro OKHa 23. B stoh peajm3amm BbixoflHoe okho 23 
30 BLmojmeHO b BHjje nJiocKonapajumejitHOH iuiacram>i 26. 

B peajnraauHH oirnrcecKOH chctcmbi 15, noKa3aHHoi* Ha $ht. 6, btopoh jihh30bmh 
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KOMnoHeHT 20 BbmojmHeT 4>yHKnmo BbixoflHoro oKHa 23. IIpH stom HapyxeHaa 
nosepxHOCTb 25 jraH30Boro KOMnoHeHTa 20 CKomeHa ajm BbmoJineHH* yKa3aHHoro Bbnne 
ycJiOBPia, icacaiomerocK opHeirraupH HOpMaira 24 k HanpaBjieHHK) najxewvi 
HH3KOKorepeHTHoro oirraraecKoro mnynewvi Ha HapyacHyio noBepxHOCTL 25 Bbixo;moro 
5 OKHa 23. 

OirnrcecKaa CHCTeMa 15 MoaceT 6brn> BBmojmeHa b BHfle komiio3hthoh jihh3li 27, 

((J>HT. 7), B COCTaB KOTOpOH BXO£HT IiepBblH 19 H BTOpOH 20 JIHH30Bbie KOMnOHeHTbl. 

KaK nepBbiii 19, tsk h BTopofi 20 jirareoBbie KOMnoHeHTEi MoryT 6brn> BbmojmeHbi 
b BH^e rpaflneHTHOM jmH3bi. OirrmecKafl CHCTCMa 15 orrroBOJioKOHHoro 30Hfla 8 Taxoice 
10 Moacer 6brn> BbinojiHeHa b BH^e rpaAHeHTHOH jmH3bi, b cocTaB KOTopofif bxoott 
nepBbifil9 h BTOpofi 20 joncoBbie KOMnoHembi (Ha nepTeace He noKa3aHo). KaK 

IiepBLIH 19, T3K H BTOpOH 20 JIHH30Bbie KOMnOHeHTBI B pa3JTHHHBIX, KOHKpeiHMX 

peajiH3anHHx onraHecKOM chctcmbi 15, Moryr 6brn> BbmojmeHLi b bujxq komtio3hthoh 
jraH3bi. 3th BapnaHTbi He npeacraBjieHM Ha Hepreacax. 

15 nepBBIH 19 H BTOpOH 20 JIHH30Bbie KOMTIOHeHTbl MOryT BKJUOHaTb b ce6* 

pa3JiOTHtie onimecKHe aneMeHTbi, Heo6xo«HMbie, HanpHMep, j\nx KoppeicuHH aSeppamm 
pa3nHTOOH npHpoAbi. L{ejiecoo6pa3HO jyifl noBbnnemw KanecTBa nonyHaeMoro 

H306p2DKeHH* BblHOJIHHTb IiepBblH 19 H BTOpOH 20 JIHH30Bbie KOMTIOHeHTbl 

ac^epmecKHMH. 

20 Bo Bcex BapHamax peajiraaimH omosojioKOHHoro 30Haa 8 paccroHHHe Meacny 

BTOpbiM JMH30BHM KOMnoHeHTOM 20 h iuiocKOCTbio 22 H3o6pa>KeHHH onpeaejiaeTC* 
ycjiOBHeM o6ecneneHHH $oKycHpOBKH Ha Hen HH3KOK0rep eHTHoro onTmecKoro 
H3JiyHeHHH, HanpaBJiaeMoro Ha HccjieayeMbm o6beKT 11. 

B KOHKpeiHOH peaJlH3aUHH, KOr^a OnTOBOJlOKOHHBIH 30HA 8 5IBJMeTCH 

25 3HAOCKonmecKHM, onTOBOJiOKOHHbiii 3oha 8 pa3MemaK>T Tax, hto Hapy^KHaa 
noBepxHOCTt 25 BbixoflHoro oraa 23 HaxoflHTca b conpHKOCHOBeHHH c HccJieAyeMbiM 
o6beKTOM 11. Hccjie«yeMbiM o6*beKTOM 11b KomcpeTHOH peajra3amni HBnaeTca 6H0iKaHb 
hchboto opraHH3Ma, b HaciHOcra, BHyipenHM nojiocTb aajBoro opraHH3Ma. 

HH3KOKorepeHTHoe on-nrcecKoe H3JiyneHHe, b KOHKpeTHOM peanmaimH, 

30 bhotmoto hjih 6jnoKHero HK AHana30Ha 5 c^opMHpoBaHHoe c noMombio HCTOHHrnca 1, b 
KanecTBe KOioporo MO*ceT 6brrb Hcnojib30BaH, HanpHMep, Jia3ep hjih 
cynepjnoMHHecueHTHbiH won, HanpaBjmoT oAHOBpeMeHHO Ha ncciiejiyeMhm o6beicr 1 1 h 
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no pe<j)epeHTHOMy nyra. JSflsi 3Toro HH3KOKorepeHTHoe oimreecicoe mnyiemie 
pa3nesmoT Ha Ase nacra c noinombio cBeropacmenHreJia 5, Bxoaamero b cocTaB 
onTOBOJioKOHHoro Hirrep^epoMeTpa 2, oirorcecKH CBjreaHHoro c hctohhhkom 1. B 
Ka^ecTBe mrrep^epoMeTpa 2 MoaceT 6bits HcnojiB30BaH onnraecKHH HHrepcfcepoMeTp 
5 mo6oro rana, HanpHMep, HHTep$epoMeTp MaiocejibcoHa, HHTep$epoMeTp Maxa- 
LJeFmepa, a raioKe KOM6HHamm TaKHX HHTep^epOMeTpOB, H3Becrai>ie, b HacraocTH, no 
MeHCAyHapoflHOH 3amKe Ns WO 00/16034. B kohkpcthoh peajn*3amin no (Jrar. 1 

OIITOBOJIOKOHHblM HHTCp^CpOMCTp 2 BBCTIOJIHeH B BHfle HHTCp (j)ep0M6Tpa MaHKejIbCOHa. 

^acTt onraHecKoro H3JiyHCHHH c Bbixofla cBeTopacmenHTejiH 5 c noMomtio 
10 onTOBOJioKOHHoro H3MepHTejiBHoro njie^a 6, oniOTecKH cBH3aHHOro co 
CBeTopacmenHTeneM 5, h c noMomj>K> ycTpoiiCTBa flocraBKH HH3KOKorepeH-raoro 
oirraHecKoro H3JiyHeHHa, BtmojiHeHHMM b fcomcpeTHOH pearoH3aijHH b Bime 
onTOBOJioKOHHoro 30Hfla 8, kotopmm CHaGaceHO H3MepirrejibHoe njieno 6, HanpaBJWiOT Ha 
HccjieayeMbiH o6t>ckt 11. Ilpn 3T0M onTHHecKoe H3Jiy^eHHe npoxoAHT qepe3 OTpe30K 
15 onTiraecicoro BOJiOKHa 14 ot npoKCHMaJibHoro KOima oiroiHecKoro BOJioKHa 14 k ero 
AHCTajILHOMy KOHny 18 ($nr. 2). 

^acxb H3MepHTCJibHoro njie^a 6 onTOBOJioKOHHoro KHTep^epoMeTpa 2 Moxcer 
6wn> BtmojiHeHa rn6K0H n BBeaeHa b HHCTpyMeHTajibHbiH Kajaaji 3H#ocicona (Ha nepxeace 
He noKa3aHo). Hacxb H3MepHiejiBHoro njiena 6 HHxep^epOMerpa 2, BienKmiomaa ^acn,, 
20 BBOOTMyK) B HHCTpyMCHTaJH>HbIM KaHaji 3H^ocKona, mo>kct 6mtl BbmojmeHa cmchhoh h 
coeMHHeHa c ochobhoh nacTtio H3MepHTeji&Horo miena 6 c noMom&H> pa3i»eMHoro 
coeAHHemiH. ripn 3tom cMeraaH nacTb H3MepHxeju»Horo miena 6 HHTep^epontexpa 2 
MoaceT 6trn> BbmojiHeHa O£Hopa30BO$L 

IIpn aocTaBice onnnecKoro H3JiyqeHHH Ha Hccjie;ayeMBiH o6i>eKT 11 
25 ocymecxBJMiOT nonepeTOoe cKaHHpoBamie 3xoii nacxn oimnecKoro H3Jiy^eHH« nyreM 
nepeMemeHHH flHCTan&Hoii nacxn 18 onuraecicoro BOJiOKHa 14 b HanpaBJieraH 
npH6nH3HTejn>HO nepneHflHKyjwpHOM och oirnrcecKoro BOJiOKHa 14 c noMombio 
chctcmbi 16 nonepenHoro CKaHHpoBaHHa (<J>hi\ 2). ftna 3Toro cHCTCMa 16 BtmojiHeHa c 
bo3mo3khocti>k> nepeMememiK OTCTajBbHOH nacra 18 onroqecKoro BOJiOKHa 14 b 
30 HanpaBjieHHH, npn6jni3HTejibHO nepneH^HKyxwipHOM och onranecKoro BOJiOKHa 14. B 
kohkpcthoh peajnreamm, npeflcxasjieHHOH Ha <J>ht. 2, oimraecicoe bojiokho 14 
BBmoJUwex ^yHKOPno ynpyrofi kohcojih h 3aKpenneHO b onopHOM 3JieMeHTe 21, 
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BxoaameM b cocTaB oirroBOJiOKOHHoro 30H,n;a 8. CncxeMa 16 noneperaoro cicaHHpoBaHHfl 
MO^ceT 6tiTb peajui30BaHa, HanpHMep, TaK >Ke, KaK b ycrpoHCTBe no naT. PO Xs 2148378. 
IlpH ocymecxBjieHHH nonepe^Horo CKaHnpoBaHHH KoppeicrapyiOT CBjaaHHyio c 
nonepeiHtiM CKaHHpOBaHneM a6eppai^mo orrnraecKOH jijthhbi nyro HH3KoicorepeHTHoro 

5 omsraecKoro H3JiyHeHH5i, HanpaBji^eMoro Ha MCCJie^yeMtiH o6-beicr, nyreM o6ecneHeHHH 
nocTOOTCTBa BpCMCHH pacnpocTpaHeHHfl HH3KOKorepeHTHoro oirnraecKoro msiynQimx. ot 
3aaaHHOH tohkh Ha noBcpxHOCTH nonepeHHoro cicaHHpoBaHHfl no cooraeTCTByiomeH 
conp5DKeHHOH tohkh b iuiocKOCTH H3o6paxceHHH b npe^ejiax nojia 3peHiw. 3to 
flocTHraexcH cooTBercTByiomeH reoMerpneH oirnraecKOH chctcmbi 15. 

10 B qacxHocTH, npn tijiockoh noBepxHOcra 28 nonepe^Horo CKamipoBaHHJi, 

nepBbm 19 h BTopoii 20 jiHH30Bbie KOMnoHeHTti onniqecKOH chctcmli 15 pa3Memem>i 

npH6jra3HTCJIBHO KOH(J)OKajn>HO ($HT. 11, <J)HT. 12 H (j>HT. 13). Our. 11 HJUDOCTpHpyeT 

cjiynafi, Koraa nepBBm jihh3oblim KOMnoHeHT 19 pa3MemeH Ha paccTOHinm, 

npH6jlH3HTeJIBHO paBHOM <j)OKyCHOMy paCCTOKHHK) Fl 3Toro KOMnoHeirra, OT 

15 nosepxHOcra 28, cfrnr. 12 HxunocTpHpyeT cjiy^afi, Kor#a nepBBiH jikh30bbih KOMnoHeHT 19 
pa3MemeH Ha paccTOHmra dl, HecKontKO 6oxn>meM cftoicycHoro paccTOHHHH Fl, ot 
noBepxHOcra 28, a Ha (j)nr. 13 nepBHH jihh30bbih KOMnoHeHT 19 pa3MemeH Ha 
paccTOflHHH d2, HecKOjiBKO MeHBmeM $oKycHoro paccroKHHa Fl, ot noBepxHOcra 28. 
npH noBepxHOcra 39 cKamipoBaHHH, HMeiomeH KpHBH3Hy ($nr. 14), nepBBiH jihh30bbih 

20 komiiohcht 19 oimraecKoii chctcmbi 15 pa3MemeH Ha paccroHHHH, npa6jiH3HTejn.HO 

paBHOM (^OKyCHOMy paCCTOfflHK) Fl 3T0r0 JIHH30BOrO KOMHOHeHTa, OT noBepxHOcra 39 

nonepeHHoro cicaHHpoBaHHH. B stom cjiyqae paccTOflHue Moggy nepBbiM 19 h btopwm 20 

JIHH30BHMH KOMTIOHCHTaMH OnTHHeCKOH CHCTCMBI 15 OTJUTHaeTCfl OT paCCTOHHHfl, 

cooxBeTCTByiotqero KOH^OKajn>HOMy pacnojio^ceHmo ynoM^Hyrtix jihh30bbix 
25 KOMnoHeHT 19, 20 oirrmecKOH chctcmbi 15 Ha BenHHHHy SI, CBH3aHHyio c (JoicycHbiM 
paccToaHHeM Fl nepsoro jniH30Boro KOMnoHCHTa 19 h pa^HycoMR kphbh3hbi 
noB epxHO cth 39 nonepe^Horo CKaKHpoBamra coothoiiichhcm! 



B ApyrOH MOAH^HKaUHH, npH nOBepXHOCTH 39 CKaHHpOBaHHfl, HMeiOmeM KpHBH3Hy 
30 (<j)HT. 15), nepBBIH JIHK30BBEH KOMTEOHCHT 19 OIITmeCKOH CHCTCMBI 15 CMemeH Ha 

paccroflHHe 82 ot nojiOEceHHfl, npn kotopom paccroflHue ot jiHH30Boro KOMnoHeHTa 19 ao 
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noBepxHOCTH 39 nonepenHoro cKaHHpoBaHna npn6jiH3HTeji&HO paBHO $oieycHOMy 

paCCTOHHHK) Fl JIHH30BOrO KOMHOHeHTa 19, a paCCTOHHHe MWW nepBblM H BTOpblM 
JIHH30BbIMH KOMnOHeHTaMH 19, 20 OIHOTeCKOH CHCTCMbl 15 OTJIOTaeTCK OT paCCTO«HHH, 

cooTBeTCTByiomero KOH$oKajn>HOMy pacnojioxceHmo ynoMflHyrwx jiHH30Bbix 
5 KOMnoHeHT 19, 20 Ha BejnraHHy 83, onpe^ejiaeMyio cooTHomeHneM: 



JJpyryio nacrb HM3KOKorepeHTHoro onTHHecieoro mnyHsmm HanpaBJimoT no 
pe^epeHTHOMy oimraecKOMy nyra c noMombio pe^epetriHoro rwena 7, orrnnecKH 
CB^aaHHoro co cBeTopacnjemrrejieM 5 omoBOJiOKOHHoro HHTep^epoMeTpa 2. B 

10 KOHKpeTHoii peaiiroauHH Ha kohe^c pe^epeirraoro iuie^ia 7 ycxaHOBjieHO Ha pe^epeHTHoe 
3epKaJio 9. Pe^epeHTHoe iuicto7 coflepaoiT ycrpoiicTBO 10, npeAHa3HaneHHoe ajih 
H3MeHeroifl pa3HOCTH orrrmecKHX ajihh nnen HHTep^epoMeTpa 2 ajih ocymecTBJiemiH 
npoflOJibHoro cicaHHpoBaHHa HCCJieayeMoro o6i>eKTa 11. YcTpoiicTBO 10 CBfl3aHO c 
hctohhhkom ynpaBJimomero HanpjDKeHHH (nocjie«HHH na Hep-reace He noKa3aH). B 

15 peajiH3amiH ycTpoficTBa no 4>ht. 1 pe^epeHraoe 3epK£Uio 9 BtmojiHeHO HenoABiDKHbiM, a 
ycipoHCTBolO BbmoJiHeHO no naTeHTy PO Jte 2100787 b BHAe onTOBOJioKOHHoro 
nbe303JieicrpOTecKoro npeo6pa30BaxejM, coAepacamero no MeHbtaeii Mepe oahh 

m>e303JieKTpmeCKHH 3JieMeHT, BblllOJIHeHHLIH C B03MO>KHOCTbK) ^OpMHpOBaHHK B HeM 

3jieKTpHHecKoro nojifl h xapaKTepH3yiomHHC£ bbicokhm oSparabiM nbe303$$eicroM, 
20 >KecxKO cKpenjieHHbie c nbe303JieKTpmecKHM sjicmchtom sjieiopoAM, a TaKace 
onxmecKoe bojiokho, jkcctko cKpenjieHHoe c 3JieiopoAaMH. Pa3Mep 
nbe303JieKTpHHecKoro 3JieMeirra b HanpaBjieHHH, npn6jiH3HTejibHo oproroHajibHOM 
Beicropy ajieKTpmecKoro nojM cymecTBeHHO npeBbimaeT pa3Mep nbe303JieicrpiraecKoro 
3jieMeHTa b HanpaBJieHHH, npH6jiH3HTejn»HO coBnaAaiomeM c BeieropOM 3jieicrpELHecKoro 
25 nona, npH 3tom AJiHHa onxmecKoro BOJiOKHa cymecTBeHHO npeBbnnaeT AnaMerrp 
nbe303JieKipHHecKoro 3JieMeHTa. 

YcrpOHCTBO 10 M0>K6T 6bITb BbHlOJIHeHO aHanoraHHWM CKaHepaM, oimcaHHbiM B 
naT. CIIIA No 5321501. B 3ix)M cjiynae pe$epeirraoe 3epKano 9 BbinoraeHo b 
B03MO>KHOCTbK) nepeMemeHHH c nocTOflHHOH CKopocTbio, a ycTpoMcTBO 10, coeAimeHHoe 
30 c pe^epeHTHbiM 3epKajiOM 9, MoaeeT 6biTb BbHiojmeHO b bujxg pa3Jnraaoro poaa 
MexaniOMOB, onncaHHbix b yKa3aHHOM nareHre, o6ecneqMBaioiAHX neo6xoAHMoe 
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nepeMemeHHe pe^epeHraoro 3epKaaa 9. Yctpohctbo 10 MoiceT TaKace 6brrb BbmojmeHO 
no ct. KLF.Kwong, D. Yankelevich et al, 400-Hz mechanical scanning optical delay line, 
Optics Letters, Vol.18, No.7, April 1, 1993, b BH«e AHcnepcHOHHo-peineroiHOH jihhhh 

5 C noMom>K) ycTpofiCTBa 10 ara 3a^aHHbix KoopOTHaT Ha noBepxHOCTO 28 

nonepeHHoro cicaHHpoBaHHH (cjrar.ll, $ht. 12, $ht.13) hjih jxjvl 3a^aHm>ix icoopAHHaT Ha 
noBepxHocro 39 nonepe^Horo cicaKHpOBaHHK ($ht.14, <jmr. 15) AonojmHTejn>HO 

H3MeHHK»T pa3HOCTB OUTUHGCKHX flJIHH IIJieH 6, 7 HHTep (]) epOMCTpa 2 C nOCTOHHHOH 
CKOpOCTMO V, H3MeHKH TCM CaMbIM, HO 3ajiaHHOMy 3aKOHy pa3HOCTb OirmeCKHX flJIHH 

10 nyreH ajih HH3KOKorepeHTHoro onrmecKoro H3JiyqeHHH, HanpaBJweMoro Ha 
Hccjie,ayeMi>iH o6beier 11, h HH3KOKorepeHraoro onTmecKoro H3Jiy^eHHfl, HanpaBJMeMoro 
no pe^epeHTHOMy nyra. 

C noMomwo CBeTopacmemrrejw 5 cMenmBaioT oimraecKoe H3JiyHeHHe, 
BepHyBmeec^ ot HCCjie^yeMoro o6*eKTa 1 1, h H3JiyneHHe, npome.mnee no pe^epeHTHOMy 

15 oniHHecKOMy nyra, b KomcpeTHOH peajnwaipiH, oipaaceHHoe ot pe<j>epeHTHoro 3epKajia 9. 
IlpH H3MeHemai pa3Hocra onTHHecKHx fljiHH iuiqh 6, 7 C nOMOlUbK) yCTpOHCTBa 10 
npoHCxo^HT HHTCp^epeHmiOHHaa Moxyjisnjpx hhtchchbhocth Ha nacTOTe flonruiepa f = 
IN IX, r^e X - pa6onaa ^JiHHa bojihbi HCTOHHHKa 1, cMemaHHoro omnHecKoro H3JiyHeHHH 
Ha BBixoAe CBeTopacmeirarejiff 5, npmeM 3aKOH HHTep(j)epeHijHOHHOH MOflyjiamni 

20 cooTBeTCTByeT H3MeHeHHK) hhtchchbhocth onranecKoro H3Jiy^eHHH, BepHyBinerocji OT 
HCCJieayeMoro o6T>eicra 11. 3aTeM nojiy^aiOT H3o6paHceHHe HCCJieayeMoro o6i>eKTa 11 
nyTeM OTo6pa>KeHHfl hhtchchbhocth oimiHecKoro H3nyHeHHH, BepHyBineroca ot 
HccjieayeMoro oGteKra 11, Hcnojib3yH ajih stoto CHraaji HHTep^epeHimoHHOH 
MopyjisBsm hhtchchbhocth onranecKoro H3JiyqeHHH, HBJHnomerocH pe3yjn>TaTOM 

25 yica3aHH0ro cMemeHM, aneAyioimiM o6pa30M. 

OoTOnpHeMHHK 3, b KanecTBe KOToporo MoaceT 6bitb Hcnojn»30BaH <J)OTOAhoa, 
noAKJnoneHHBiH k HHTep^epoMeTpy 2, o6ecneraBaeT npeo6pa30BaHHe CMemaHHoro 
oniOTecKoro H3JiyneHHH c Bbixoaa cseTOpacmeiiHTejiH 5 b 3 neicrpHHe ckhh CHraaji. B 
KOHKpeTHofi peainoaijHH ycTpoiiCTBO ajw noJiyneHHa H3o6paaceHHfl o6beicra coAepaorr 

30 OAHH (^OTOnpHeMHHK, OAH3KO MOiyT 6 BITE HCIIOJIb30BaHM JIK)6l>ie ApyTHe H3BeCTHbie 

cxeMBi npneMa. 3jieKrpmecKHH CHTHaji nocTynaeT b 6jiok 4 o6pa6o*ncH h hhahkouhh, 
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BKJnoHeHHWfi he Bwxofle $OTonpHeMHHica 3. Bjiok 4 npeflHasHaieH flJM (JiopMHpoBamiH 
H3o6paMceHHS HCCJieffyeMoro o6x, eK ra nyxeM OTo6pa>KeHHfl hhtchchbhocth o6parao 
pacceaHHoro KorepeHTHoro mnyHeHBx a mtokct 6bm, BwnojiHeH, HanpHMep, aHanonrroo 
6jioKy o6pa6oTKH h mmaxm no or. B.M.rennKOHOB a pp. "KorepeHTHaa onTtreecKaa 
5 TOMorpa4)Ha MHKpoHeoffHopoaHOcreH 6HOTKaHefi", IlHCbMa b )K3T<E>, tom. 61, bbui.2, 
c. 149-153, KOTopbm BKjnoiaeT nocjieflOBaxejibHO coeflHHeHHbie nonocoBofi ^Hjnvrp, 
norapH4>MOTecKHH ycumrrejib, aMnronyflHufi nexeicrop, aHanoro-uH^poBOH 
npeo6pa30BaTem. h KOMnbiOTep. 

nonocoBofi ^hjibtp 6noKa 4 ocyinecrajweT BbweJieHHe cHraana Ha qaoroTe 
10 florauiepa, mo ooecneHHBaeT yjiyqmenne coothodichhh curHaji/rayM. nocne ycHJiemw 
chthbji nociynaeT Ha aMnjiHiyflHtra aexeicrop, Koxopwii Bbifleraex CHraaji, 
nponopimoHanbHbiii oraGaiomeH aroro CHTHana. BbwejieHHbifi aMrunnywibiM 
flexeicropoM 6jio K a 4 cHnian nponopuHOHaneH CHraany HHxep^epemmoHHOH MOflyjuomH 
HHxeHCHBHOcra CMemaHHOro onnwecKoro rojiyieHHH. AHajioro-UH^poBofl 
15 npeo6pa30BaTejib 6noKa 4 ocymecrBjraer npeo6pa30BaHHe CHTHana c Bbrxoaa 
aMzunnyflHoro aexeieropa b im^poByio <J>o pM y. KoMnbKvrep 6jio K a 4 o6ecneHHBaex 
nojryqeHHe H3o6paaceHHH nyreM oxo6paaceHHH Ha wicnjiee HHTeHCHBHOcra UH<t>poBoro 
CHTHana (yKajaHHoe oTo6paHceHHe mojicct 6brn» peanH30BaHO, HanpHMep, no kh. 
H.E.Burdick. Digital imaging: Theory and Applications, 304 pp., Mc Graw Hill, 1997). 
20 nocKOJiwcy un^poBofi CHraan cooTBeTCTByer HSMeHeinao hhtchchbhocth oirnraecKoro 
HsnyneHHa, BepHyBmerocii ot HCCJieayeMoro o6i>eKra 11, to noJiyieHHoe Ha jmcimee 
H3o6paKeHHe cooTBexcxByex H3o6pa>KeHmo nccneayeMoro o6beKTa 11. 

Ha 4>nr. 11, 4»nr. 12 h 4>ht. 13, HJunocxpHpyionmx nocxpoeHne H3o6pa»ceHHfl c 
noMombio pa3pa6oxaHHMX TexmnecKHX peinemrii np H nnocKOfi noBepxHOcra 28 
25 nonepeHHoro cKainipoBaHHa, noKasaHM, cooTBexcxBeHHO, jihhhh 36, 37, 38 b hjiockocth 
H3o6paaceHH5i, cooxBexcxByioimie reoMerpinecKOMy Mecxy Toneic, ao Koxopbix BpeMH 
pacnpocrpaHeHHa HH3KOKorepeHTHoro oirnreecKoro HSjryneHHa, HanpaBjweMoro Ha 
HCCJie«yeMbiH o6beicrll, h, cneaoBaxejibHO, onxmecicaa aroma nyxH HMeiox 
HeH3MeHHyK> BejDTTHHy npH pacnpocxpaHeHHH HH3KOKorepeHXHoro onTHHecicoro 
30 H3jiyHeHHH ot cooTBexcTByiomHX conpjDKeHHHX xoneK Ha iuiockoh noBepxHocra 28 
noneperaoro CKaimpoBaHHH, paaHO yaajieHHbix ox onxmecKOH och ycxpoficTBa. Hs 
pHcyHKOB BHflHO, tto npH npH6]ra3HTenbH0 KOH^OKajibHOM pacnojioaceHHH nepBoro 19 H 
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BToporo 20 jihioobmx KOMnoHeirr oirranecKOH chctcmbi 15 jihhhh 36, 37, 38 He HMeiOT 
KpHBH3HBi. IIpHHeM 3to cnpaBejuniBO npH pa3MemeHHH juiH30Boro KOMnoHenra 19 Ha 

paCCTOJEHHH, K3K npH6jIH3HTCJIBHO paBHOM (JlOKyCHOMy paCCTOHHHK) Fl 3T01TO KOMHOHeHTa 

ot noBepxHOcro 28 ($ht. 11), TaK h Ha paccTomHH dl 6ojn>meM ($ht. 12), hjih Ha 
5 paccTOHHHH d2 MeHBmeM (4>ht. 13) $OKycHoro paccToaHBW Fl, ot noBepxHOcm 28. IIpH 

3TOM B 3aBHCHMOCTH OT MeCTOnOJKHKeHHH nepBOrO JIHH3OB0rO KOMnOHeHTa 19 JIHHHH 37, 

38 CMemeHLi b Ty hjih HHyio CTOpoHy otho chtc jibho MecronojioaceHHa jihhhh 36 Ha 
HeKOTopyio BejraqHHy 84 . 

Ha {j)nr. 14, 15, HJimocTpHpyiomHx nocTpoeHHe H3o6pa^ceHHH c noMombio 

10 pa3pa6 oTaHHBix TexHmecKnx pemeHHH npn noBepxHOcm 39 noneperaoro 
CKaHHpOBaHHH, HMeiomen KpHBH3Hy, noKa3aHa jthhm 40 b njiocKOc-ra H3o6paaceHHfl, 
cooTBeTCTByiomaH reoMeTpmecKOMy Meciy Toneic, no kotopmx BpeMa pacnpocTpaHeHHH 
HH3KOKorepeHTHoro oirrmecKoro H3JiyHemiH, HanpasjmeMOro Ha HCCjieayeMBiH 
o6i>eKT 11, h, cjieAOBaTejitHo, onraHecKaa AJiHHa nym HMeiOT HeH3MeHHyK> BejnreHHy 

15 npH pacnpo CTpaHCHHH ot cooTBeTCTByioinHx conpJDKeHHbix tohck Ha noBepxHOcm 39 
nonepeHHoro CKarapoBaHH*, pa3HO y«ajieHHbix ot onraHecKOH och ycipOHCTBa. H3 
pHcymcoB bhaho, *rro jihhhh 40 He HMeeT kphbh3hm. IIpH BtmojiHeHHH yKa3aHH&ix Btnne 
ycjiOBHH B3anMHOro pacnojiOKeHHH nepBoro 19 h BToporo20 jiHH30Bbix komhohcht 

OTCyTCTBHe KpHBH3HbI yKa3aHH0H JIHHHH HMeeT MCCTO IIpH pa3MemeHHH JIHH30BOrO 

20 KOMHOHeHTa 19 Ha paccToaHHH, KaK npn6jiH3HTejiBHO paBHOM ^oKycHOMy paccTOHHmo Fl 
3Toro KOMnoHema ot noBepxHOcm 39, Tax h Ha paccTOJffiHH 6ojMiieM hjih MeHtmeM 

$OKyCHOrO paCCTOHHHH Fl, OT nOBepXHOCTH 39. 

Cnoco6 nojiy^eHHH H3o6pa>icemni o6i>eKTa c noMomwo y CTp OHCTBa, cTpyieiypHaH 
cxeMa KOTOporo npHBeaeHa Ha $ht. 16, peajiH3yeTC* TaK ace, KaK h c noMombio 

25 y CTp OHCTBa no 4>ht. 1. Othuhhc 3aKjnoHaeTca jmnn> b tom, hto H3MeHeHHe pa3H0cra 
onupiecKHx aJihh nyrefi ajih HH3KOKorep eHTHoro oirrmecKoro H3JiyneHHH, 
HanpaBJiaeMoro Ha HCCJieayeMMH o6i>eKT 11, h HH3K0KorepeinHoro ormiHecKoro 
H3JiyHeHHH, HanpaBJiHeMoro no pe^epeHTHOMy nym, ocymecrrajifliOT nyreM H3MeHeHHH 
on-nnecKOH ajihhm nym ajih HH3KOKorepeHTHoro ommecKoro H3JiyneHHfl ot 

30 noBepxHOcm nonepenHoro CKaHHpOBaHHH 28, T.e. ot TopueBOH noBepxHOcm 17 

^HCTaJIbHOH HaCTH 18 OnTHHeCKOrO BOJIOKHa 14, flO OHTOTeCKOH CHCTeMfcl 15, T.e. AO 
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HccneayeMoro o6^eicra 11. fljra 3-roro b ycTpoficTBe no 4>ht. 16 ycTpoMcTBO 10 jijvi 
npoAOJiBHoro cKaHHpoBaHHa HCCJieayeMoro o6teKTa 11 pa3MemeHO BHyrpH 
oirroBOJiOKOHHoro 30H#a 8 h o6ecneHHBaeT H3MeHem«i ommecKOH zuthhbi nyro 
HH3KOKorepeHTHoro onTEraecKoro H3JiyHCHHH ot noBepxHOcra 28 nonepe^Horo 

5 cKamipoBaHHK j\o onnraecKoM chctcmbi 15. Ilpn 3tom onTOBOJiOKOHHBiH 3oim 8 MoaceT 
6trn> peann30BaH, HanpHMep, no $nr. 17, r«e ycrponcTBO 10 coeflpmeHO c OTcraiibHOH 
qacTtio 18 oirnreecKoro BOJiOKHa 14. flpyrofi npHMep peajiH3auwH onTOBOjiOKOHHoro 
30H^a 8 noKa3aH Ha (jrar. 18, rae oirroBOJiOKOHHMH 30Hfl 8 aonojiHHTejibHO CHa6>iceH 
3epKajiaMH 41, 42, npn stom ycTponcTBO 10 coe^HHeHO c 3epKajiOM 42. B peajra3amra no 

10 $ht. 17 yica3aHHoe H3MeHemie pa3HOCTH onuraecKHX jxmm nyren o6ecneqnBaeTca nyreM 
cooTBeTCTByiomero nepeMememifl AHCTajn>HOH Hacra 18 oirrmecicoro BOJiOKHa 14 c 
noMOim>io cKaHnpyiomero ycTpoiicTBa 10, a b peajiH3aitHH no 4>ht. 18 - nyreM 
cooTBeTCTByioniero nepeMemerora 3epieajia 42 c noMomtio CKamipyionxero 
ycTponcTBa 10. Ha $nr. 17, 18 noKa3aHa jihhhji 43 b tijiockocth n3o6pa>Kemi5i, 

15 cooTBexcTByiomaa reoMeTpmecKOMy Mecry Toneic, ao Koroptix BpeMH pacnpocTpaHemra 
HH3KOKorepeHraoro onxmecKoro n3JiyneHHH 5 HanpaBjweMoro Ha HCCJie«yeMBm 
o6i>eKT 11, h, cjieaoBa-reJibHO, onimecKafl fljnma nyra HMeiOT HeH3MeHHyio BQiavmny 
npn pacnpocTpaHeHHH ot cooTBeTCTByiomnx conpjDiceHHtix Toneic Ha noBepxHOcm 28 
nonepe^Horo CKaHHpoBaHHa, pa3H0 yaajieHHBix ot ommecKOH och ycTponcTBa. H3 

20 pncymca bh^ho, hto jihhhh 43 He HMeeT kphbkbhm. Ilpn 3tom npo CTpaHCTBCHHoe 
nonoHceHHe jihhhh 43, T.e. MecTa <J)OKycnpoBKH oirnraecicoro H3JiyHeHHK, cosnaaaeT c 
npocTpaHCTBeHHbiM nojioacemieM OKHa KorepeHTHOcra, npiraeM coBnaflemie yiea3aHHi>rx 
npocTpaHCTBeHHBix nojioaceHHH coxpaHaeTM npn npo«ojn>HOM CKaHMpoBanra 
oGteiera 11. 

25 B peajra3aimax, cooTBeTCTByiomux <jmi\ 17, 18, npH nonyqeroiH H3o6paaceHHH 

nojmoBepxHOCTHOH HacxH nccneayeMoro oGteiera K034><l>HUHeHT M yBejurceHHH 
onTmecKOH cncTeMLi 15 cB*3aH c noica3aTejieM Ni npenoMJieHHH nccjieayeMoro 
oGMKTa 11 cjieflyiomnM o6pa30M: M = 1/N1, a npn nonyqeHMH H3o6pa>Kemui npo<j)Hjia 
HCCJieayeMoro oSteiera K03$<j)HijHeHT M yBeraneHUH onraqecKOH chctcmbi 15 cBJi3aH c 

30 noiea3aTejieM N2 npejiOMJierora cpe^bi, conpmcacaiomeHCH c noBepxHOCTtio 
nccjie^yeMoro o6T>eicra 11, cJieayiomnM o6pa30M: M= 1/ N2. 

B peajTM3amiHX, cooTBeTCTByionmx $ht. 17, 18, TOpijcBan noBepxHocrs 17 
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OTCTajibHOH ^ac™ 18 onxHHecKoro BOJiOKHa 14 MoaceT 6bitb cHaSaceHa Hcecnco 
ocperuieHHOH c hhm mhkpojuqdoh (Ha ^epTexce He noKa3aHo). 

Ha 4>hi\ 20 npuBeaeH npuMep HeHCKaaceimoro H3o6pa>KeHira, noJiyneHHOro c 
noMomtio pa3pa6oTaHHLix lexHmecKHX peinerom, rae a6eppaujui oitthh e cko m fljnmbi 
5 nyiH HH3KOKorepeHTHoro onroHecKoro HanyneHiM, HanpaBjraeMoro Ha HCCJie^yeMtm 
06-beKT, cKoppeicrHpoBaHa, b ouimHe ot H3o6paaceHH5i 3 nojiyiaeMoro c noMOim>io 
H3BecTH&ix TexHHHecKHX pemeHHfi (<j>HT. 19). 

ripoMbimjieHHafl npHMeHHMOcrb 
EboGpeTeHHe MOiceT 6trn> Hcnojit30BaHO b npn6opax juix HCCJieflOBaHHH 
10 BHyrpeHHCH cTpyicrypBi oG'beKTOB ohthhcckhmh cpeacTBaMH, a hmchho, b 
HH3KOKorepeHTHLix pe^neKTOMerpax h ycxpoiiCTBax ajih orrraHecKoii icorepeHTHOH 

TOMOrpa^HH, npHMCHHeMbDC, B HaCTHOCTH, B MeflHOHHCKOH AHarHOCTHKe COCTOHHHH 

OTOejn>Hwx opraHOB h chctcm HenoBeica in vivo hjih in vitro, a Taicace b TexuHraecicoH 
^HarHOCTHKe, HanpnMep, j\m kohtpojih TCXHOJiorHHecKHX npoueccoB. CjieayeT otmcthtb, 
15 hto H3o6peTeHHe MOHceT 6i»rn> peaJiH30BaHO c noMombio CTaH^aprabix cpeacm 
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GXDPMYJIA H30BPETEHHH 



1. Cnoco6 nojiy^eifflfl pi3o6pa^cerow oe^eicra, no KOTopoMy HH3KOKorepeHTHoe 
omOTecKoe H3Jiy^eHHe HanpaBjunoT oflHOBpeMeHHO Ha HCCJieayeMBin ofoeKi n no 

5 pe^epeHTHOMy onwiecKOMy nyra, npn 3tom ynoMHHyroe oirrmecicoe H3JiyqeHHe 
HanpaBjimoT Ha HccjieayeMHH o6i»eKT nepe3 onraqecKyio cHCTeMy, KOTopasi 
oGecnerasaeT 4>oicycHpOBKy HH3KOKorepeHiHoro onxHHecKoro H3JiyHeHHH Ha 
HCcneayeMOM o6i>eKTe, npn oflHOBpeMeHHOM nonepe^HOM CKaHHpOB aHHH ynoMflHyroro 
omnqecKoro H3JiyneHHH no nosepxHOCTH, npii6jiH3HTeji&H0 opToroHaJiBHOH 

10 HanpaBjieHHK) pacnpocTpaHeHna ynoMflHyroro onnrqecKoro H3JiyieHHH 5 3aTeM 
CMenniBaiOT onraqecKoe H3JiyHeHne, BepHyBineeca ot HccjieayeMoro oG-Leicra, h 
oimraecKoe H3JiyjeHHe s npoineamee no pe<j)epeHTHOMy onraiecKOMy nyra, h 
OTo6paacaK)T hhtchchbhocti* ormraecicoro mnyneraw, BepHyBmerocji ot Hccjie^yeMoro 
o6*Beicra, HcnonKjya ajih 3Toro onxHHecKoe H3JiyqeHHe, jmjraiomeeai pe3yjn»TaTOM 

15 yKa3aHHOro CMeinemui, OTJMqAKDII]JfflC^[ tcm, wio KOppeKrapyioT cBH3aHHyio c 
nonepeHHMM cKaHHp OBaHHeM aSeppaupno onranecKOH ajihhli nyra HH3KOKorepeHTHoro 
oiroiHecKoro mnywwi, HanpaBJiaeMoro Ha HCCJieayeMbiH o6*LeKT 5 nyreM o6ecneneHHH 
nocTOKHCTBa BpeMCHH pacnpocTpaHeHHH HH3K0KorepeHinoro onrnqecKoro H3JiyHeHHH ot 
3aAaHHofl tohkh Ha noBepxHOCTH nonepeHHoro CKaHnpoBaHHH jxo cooxBeTCTByiomeH 

20 conpiDKeHHOH TOHKH b iuiockocth H3o6pa»ceHHfl b npeaejiax hojih 3peHHH. 

2. Cnoco6 nojiyneHHH H3o6pa>KeHH* oSteicra no n. 1, OTJIIWAIOIUJfflC^ tcm, 
hto flJia 32waHHbix koopahhet Ha noBepxHOCTH nonepeHHoro CKaHHpOBaHHS 
«onojiHHTejn>HO ocymecTBjunoT npOAon&Hoe cicaHHpoBaHHe, H3MeH*fl no 3aaaHHOMy 
3aK0Hy pa3H0CTB onrmecKHx ajihh nyreH ajih HH3KOKorepeHTHoro onurcecKoro 

25 H3JiyqeHH^, HanpaBJiaeMoro Ha HccjieayeMHH o6*eKT, h HH3KOKorepeHTHoro onrmecKoro 
KSJiyqeHHH, HanpaBJiaeMoro no pe^epem-HOMy nyra. 

3. Cnoco6 nojiyneHHfl H3o6pa^eHHa o6T>eicra no n. 2, OTJlH^AK)II]MfiC^ tcm, 
*rro pa3HOCTt onxmecKHX ajihh nyren am HH3KOKorepeHTHoro onxmecKoro HSJiyqeroifl, 
HanpaBjweMoro Ha HCCJie^yeMLiM o6teKT, h HH3KOKorepeHTHoro onraqecicoro H3JiyqeHHH, 

30 HanpasraeMoro no pe$epeHTHOMy nyra, H3MeHJnoT, no MeHLmeii Mepe, Ha HecKOJiwco 

ACCOTKOB AJTHH BOJIH HH3KOKOrepCHTHOrO OXITHHeCKOrO H3JiyHCHHH. 

4. Cnoco6 nojiyqeHHfl H3o6pa>Keimji oS^eicra no n. 2 hjih no n. 3, 
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OTJIOTAK)H]^CJI tcm, wto H3MeHemie pa3HOcra oimraecKHx othh nyren aji* 
HH3KOKorepeHraoro oirrEraecKoro HSJiyHerow, HanpaBjineMoro Ha HccjieayeMMH o6*eKT, h 
HH3KOKorepeHTHoro ommecKoro H3JiyqeHM, HanpaBjmeMoro no pe^epeffraoMy nyTH, 
ocymecTBJunoT nyreM k3mchchhh oirraqecKOH ajihhbi nym #jih HH3KOKorepeHTHoro 
5 orrnraecicoro H3JiyHeHna ot noBepxHocra nonepeHHoro cicamipoBaHHa ao oirraqecKOfi 

CHCTeMBI. 

5. Cnoco6 nojiyneHEw H3o6pa>iceHHH o6-beicra no n. 1 hjih no n. 2 9 hjih no n. 3 hjih 
no n. 4, OTJMHAIOIIJP^HCil TeM, qra HCcneayeMtiM oGmktom hbjihctch 6HOTKam> 
MCHBoro opraHH3Ma. 

10 6. Cnoco6 nojiyneHHfl H3o6pa»ceHHfl o6*Beicra no n. 5, OTJIH4AK)IIIHflC5I tqm, 

hto HccjieayeMbiM o6i>eKTOM jrojuieTCfl BHyrpeHHKH nojiocn> >KHBoro opraHH3Ma. 

7. Cnoco6 nonyqeHiM H3o6pa»ceHHfl oG^eKra no n. 1 hjih no n. 2, hjih no n. 3, hjih 
no n. 4, hjih no n. 5, hjih no n. 6, OTJIHHAIOIIIHKCH TeM, ito b Ka^ecxBe ynoMaHyroro 
HH3KOKorepeHTHoro onTHnecKoro H3JiyneHHH Hcnojn>3yioT onTmecKoe H3JiyqeHne 

15 BH^HMoro hjih 6jiH>icHero HK flHana30Ha ajihh bojih. 

8. YcxpoHCTBO fljia nojiyneHHfl H3o6pa»ceHHfl oeteioa, coflep>Kamee onmqecKH 
cBH3aHm»ie hctotohk HH3KOKorepeHTHoro orrrmecKoro H3JiyneHHH ? HHTep^epoMeTp, H, 
no MeHtmen Mepe, omhh <j)OTonpHeMHHK, Bbixofl KOToporo CBH3aH c 6jiokom o6pa6oxKH h 

HHflHKaiJHH, npH 3TOM HHTep^epOMCTp BKJIKmeT OnTHHeCKH CBH3aHHBie 

20 cBeTopacmeimTejib, H3MepHreJiBHoe h pe^epeirraoe mie™, a H3MepHrejn>Hoe njiew 
CHa6»ceHO ycTpoficTBOM AOCTaBKH HH3KOKorepeHTHoro omsraecKoro H3JiyHeHHfl, 
co^epMcamHM omnqecKH CBH3aHH&ie oirrmecKoe bojiokho, pa3Mememioe c 
bo3mo5ichoctbk) npoxo>KfleHHH nepe3 Hero HH3KOKOrepeHTHoro oirniqecKoro H3Jiy<ieHHH 
ot iipoKCHMajibHoro Komja ynoMHHyroro yciponcTBa aocraBKH k ero OTCTaJiBHOMy 

25 KOHuy, h onTHnecKyio CHCTeMy, KOTopaa o6ecneHHBaeT $oicycHpoBKy HH3KOKOrepeHiHoro 
onnmecKoro H3Jiy*ieHHJi Ha HCCJiejjyeMOM o6Beicre h BKjnonaeT, no Mem>meH Mepe, 
nepBbiH JIHH30BMH KOMnoHeHT c nojio>icHTejn»HOH oimiHecKOH chjioh, a Taioice CHCTeMy 
nonepeHHoro CKaHHpoBamw HH3KOKorepeHTHoro oimraecKoro H3JiyHeHHH, npn 3tom 
onTHHecKoe bojiokho bxomht b cocraB ynoMHHyroH chctcmw nonepe<moro 

30 cKaHHpoBamw, KOTopaa BtmojiHeHa c bo3MO>khoctbk> nepeMemeHHH TOpueBOH 
noBepxHocra OTCTajitHOH Hacra oirrcnecKoro BOJiOKHa no noBepxHocra nonepeTOoro 
CKaHHpOBamifl b HanpaBJieHHH, npn6jiH3HTejibHO nepneH,zufleyjiHpHOM och oirnraecicoro 
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BonoKHa, OTJfflHIAIOinEECa TeM, hto ycrpoHCTBO ^octobkh rooKOKorepeHTHoro 
oirraqecKoro H3Jiy<ieHHH BunojmeHO c bo3M05khoctbk> KoppeiajHH cBJDaHHOH c 
nonepeTOMM CKaHHpoBaraieM a6eppamiH orroraecKOH ajihhli a3MepirrejibHoro mie^a, 
npH 3tom ynoMHHyraa onmecKaa CHcreMa coflepacHT, no MeHtineii Mepe, BTopofi 

5 JIHH30BMH KOMHOHeHT C nOJIOaOTOJIBHOH OIITOTeCKOH CHJIOH, yCTaHOBJieHHBIH 3a 

ynoMEHyrtiM nepBbiM jihh30blim komhohchtom. 

9. YcTpOHCTBO mjw noJiyneHHfl H3o6pa>K6HHH o6i>eKTa no n. 8, 
OTJIHqAIOmEECil TeM, hto noBepXHOdb nonepe^oro cieaHHpoBaHHH 
xapaicieprayeTCJi otjihtooh ot Hyjra kphbh3hoh. 
10 10. YcTpOHCTBO win nojiyneHHa: H3o6pa»ceHHH o6beKTa no n. 9, 

OTJMHAIOmEEC^L TeM, hto ynoMHHyroe oirnraecieoe bojiokho BwnojnweT ^ymoxHio 
ynpyrofi kohcojih h 3aKpenneH0 b onopHOM ajieMeHTe, BxoflameM b cocTaB ycTpoiiCTBa 
^ocTaBKH HH3KOKorepeHraoro onranecKoro H3JiyneHHH. 

11. YcTpOHCTBO rjw nojiyneHHH H3o6paaceHHH o6i>eKTa no n. 8 hjih no n. 9, hjth 
15 no n. 10, OTJIIWAK)IHEECiI TeM, tto nepBtm h BTOpoft jiHH30Bwe KOMnoHemrbi 

onimecKOH cncreMbi pa3Memem>i npH6jra3HTejn>HO KOH^OKajiBHO. 

12. YcTpOHCTBO fljra noJiyneHHfl H3o6pa^cemM no n. 9 hjih no n. 10, 
OTJMHAIOIUEEC % TeM, hto nepBbiH JiHH30Bbiii KOMnoHeHT onnwecKOH chctcmbi 
pa3MemeH Ha paccTorann, npn6jiH3HTejn>HO paBHOM (fcoicycHOMy paccTOHHmo 3toto 

20 jiHH30Boro KOMnoHeirra, ot noB epxHOcm noneperaoro cicannpo Baroui , a paccroaHHe 
uaicsy nepBBEM h btopmm jihh3obbimh KOMnoHeHTaMH onwiecKOH cHCTeMH oTJimaeTCH 
ot paccTOHHHfl, cooTBeTCTByiomero KOH$OKajn>HOMy pacnojio^ceHmo ynoMjmyTbix 

JIHH30BMX KOMnOHeHT OnTmeCKOH CHCTeMBI Ha BejIHHHHySl, CBH3aHHyK> C $OKyCHBIM 

paccTomneM Fl nepsoro jiHH30Boro KOMnoHeHTa oirnraecKOH chctcmbi h pa^nycoM R 
25 KpHBii3Hi>i noBepxHOcro nonepeHHOro cKannpoBaHHfl cooraomeHHeM: 

81 = (F1) 2 /R. 

13. YcTpOHCTBO zui» nonyHeHHfl H3o6pa>iceHHJi no n. 9 hjih no n. 10, 
OTJIOTAIOIIIEEC^ TeM, ito nepBtiii jnnooBbiH KOMnoHeHT onraqecicoH chctcmbi 
CMemeH Ha paccTOjmHe 52 ot nojioHceroifl, npH kotopom paccromHe ot 3toto nHH30Boro 

30 KOMnoHeHTa flo noBepxHOcra nonepennoro cKaHHpoBamw npn6jiH3HTejibHO paBHO 

<j)OKyCHOMy paCCTOHHHK) Fl 3TOTO JIHH30BOrO KOMnoHeHTa, a paCCTOMHHe Mencfly nepBBIM 
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H BTOpblM JTHH30BMMH KOMnOHeHTtlMH OnTHHeCKOH CHCTeMbI OTJIHHaCTCH OT paCCTOKHMH, 

cooxBexcTByiomero K0H<j)OKajn>HOMy pacnojioaceinno ynoMHHyTBix jihh30bbix KOMnoHeirr 
oimrqecKofi chctcmbi Ha BemroHy 83, onpeaejiaeMyio cooTHomeHHeM: 

53 = (Fl) 2 /(R + 82). 

5 14. ycxpoHCTBO Rjw nojiyneHHH H3o6paEceHHH ofoeKta no n. 8 hjih no n. 9, hjih 

no n, 10, huh no n. 11, hjih no n. 12, hjih no n. 13, OTJimAK)UIpECX TeM, hto 
ycipoHCTBo flOCTaBKH HH3KOKorepCHTHoro onrnqecKoro H3JiyqeHHH BwnojmeHO b bhac 
onTOBonoKOHHoro 30Haa. 

15. ycipoHCTBo fljw nojiyneifflfl H3o6paaceHHK oGteicra no n. 8 hjih no n. 9, hjih 
10 no n. 10, hjih no n. 11, hjih no n. 12, hjih no n. 13, hjih no n. 14, OTJIHWAIOIIIEECil 

TeM, hto, no MCHbniefi Mepe, ooto H3 mien HHTep^epoMeTpa flonojiHHTejn»HO CHa6nceHO 

yCipOHCTBOM flJIH IipOflOJIBHOrO CKaHHpOBaHHH. 

16. YcTpoMCTBO ajw nojiyqeHHK H3o6pa^KeHHH o6i>eKTa no n. 15, 
OTJIH I IAIOmEECiI TeM, hto ycipoHCTBo ajih npoaojiBHoro CKamipoBaHHH pa3MemeHO b 

15 H3MepHTejn.HOM miene HHrep^epOMeipa h BtmojiHeHO o6ecneqHBaioiiiHM H3MeHeroie 
oniHHecKOH othhli yqac-nca H3Mepnrejn>Horo iuiena ot noBepxHO cth nonepeHHoro 

CKaHHpOBaHHH flO OnOTieCKOH CHCTeMBI. 

17. ycipoHCTBo ajih noJiyneHM H3o6pa>Kemt« o6i»eKTa no n. 16, 
OT rHWAKDmEEC TeM, to> npn nojiy^eHHH H3o6paxceHHH noanoBepxHOCiHOH Hacra 

20 HCCJieayeMoro oGteicra K03(jxj»mHeHT M yBej»raeHHH onraHecKOH chctcmm CBH3aH c 
noKa3aTejieM Nl npejiOMJiemw HCCJieayeMoro o6*&eKTa cjieayiomHM o6pa30M: M = 1/ Nl . 

18. Yctpohctbo ajih nony^eHHfl H3o6paaceHHH oS-beiera no n. 16, 
QTHWTATOTTPRC5T TeM, *rro npn nojiyqeHHH H3o6pa>KeHHH npo$HJM HCCJieayeMoro 
o6*Heicra Koa^HUHem* M yBejnraeHHH onimecKOH chctcmm CBH3aH c noica3aTejieM N2 

25 npejioMJieHHa cpea&i, conpHKacaiomeHCH c noBepxHOcrbio HccneayeMoro o6i>eKra, 
cneflyiomHM o6pa30M: M = 1/ N2. 

19. ycipoHCTBo ajih nojiyneHKH H3o6paaceHHH o6-beicra no n. 15 hjih no n. 16, hjih 
no n. 17, hjih no n. 18, OTJIHraAIOmEECiJ TeM, <rro ycipoHCTBo jxnx npoaojitHoro 
CKaHHpOBaHHH pa3MemeHO BHyrpH ycTpoficTBa aocraBKH HH3KOKorepeHiHoro 

30 oirrtraecKoro H3Jiy*ieHHH. 

20. ycTpoHCTBO flJia nojiy^eraiH H3o6pa*ceHHH o6*beKra no n. 16 hjih no n. 17, hjih 
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no n. 18, mm no n. 19, OTJDWAIOirpEECil tcm, hto TopueBaa noBepxHoexb 
orrrmecKoro BOJiOKHa cHa6»ceHa ^cecxKO cKpenneHHOH c hhm mhkpojihh3oh. 

21. YCTpOHCTBO flOCTaBKH HHSKOKOrepCHTHOFO OIITHHeCKOrO H3JiyHeHHH, 

coflepacamee oirnraecKH cB«3aHHLie oirrnHecKoe bojiokho, pa3MemeHHoe c 
5 bo3mo)khoctbio npoxoagjeHHH nepe3 Hero HH3KOKorepemHoro oirranecKoro H3JiyHeHHH 
ot npoKCHManBHoro Koinja ycipoHCXBa aocTasKH k ero flHCTajn>HOMy KOHuy, h 
onTKRecicyio cncTeMy, KOTopan o6ecneHHBaer $OKycHpOBKy HH3KOKorepeirraoro 
onroHecKoro mnynemisi Ha nccjieayeMOM o6teKre h BKjnonaeT, no MeHbrnen Mepe, 
nepBbifi jihh30blih KOMnoHCHT c nono>iaiTeji&HOH ommecKOH chjioh, a Taioice CHCTeMy 
10 nonepenHoro CKdHHpOBaHHA HH3KOKorcpeHinoro omrraecKoro H3JiyHeHHfl, npn 3tom 
onTHHecKoe bojiokho bxoaht b cocTaB ynoMHHyTOH CHcreMBi nonepeHHoro 
cKaHHpoBaHHH, KOTOpasi BtmoJiHeHa c bo3mo>kho ctbio nepeMemeHHfl TopueBofi 
noBCpxHO cth flHCTanBHOH Hacra oirranecKoro BonoKHa no noBepxHOcra nonepenHoro 
CKaHHpoBaHHH b HanpaBJieHHH, npH6nH3HTejibHO nepneHOTKyjiapHOM och onraHecKoro 
15 BOJiOKHa, OTJMHAEOIIJEEC^L TeM, hto ynoMHHyTaa onTHHecKaa cHCTeMa BbmojiHeHa c 
B03MOHCHOCTBK) KopperaapiH CB«3aHHofi c nonepenroiM CKaHHp OBaHHeM a6eppai*HH 
oirranecKOH ajihhbi nyra HH3KOKorepeHmoro oirraqecKoro H3JiyHemw, npoxoaamero 
nepe3 ycTpoftCTBO fliocTaBKH, npH 3tom oirraHecKaa cncTeMa coflepacHT, no MeHtmeH 

Mepe, BTOpOH JMH30BBIH KOMnOHeHT C nOJK»KHTejIBHOH OirTHHeCKOH CHJIOH, KOTOpBIH 

20 ycTaHOBJieH 3a ynoMmyxbiM nepBtiM jihikobbim KOMnoHeHTOM. 

22. YcTpoHCTBO flocTaBKH HH3KOKorepeHTHoro onranecKoro H3JiyHeHHH no n. 21, 
OT IM A TOT T {F,KC ST TeM, hto noBepxHocrb nonepeHHoro cKaHnpoBamiH 
xapaKTepH3yeTCK otjothhoh ot Hyjia kphbh3hoh. 

23. YcTpoHCTBO ^ocTaBKH HH3KOKorepeHTHoro onranecKoro H3JiyneHHH no n. 22, 
25 OTJPPIAIO mEB Ca TeM, hto ynoMmyToe onrciHecKoe bojiokho B&mojiHHeT (j)yHKnHK) 

ynpyroH kohcojih h 3aKperuieHO b onopHOM ajieMeme, BxoaameM b cocTaB ycTpoiiCTBa 
AOCTaBKH HH3KOKorep einnoro onwiecKoro H3JiyHeHH5i. 

24. YcTpoHCTBO ^ocTaBKH HH3KOKorepeHTHoro onTHHecKoro H3JiyqeHiM non. 21 
hjim no n. 22, hjih no n. 23, OTJIH t IAIOmEECiI TeM, hto nepBwfi h BTopofi JiHH30BBie 

30 KOMnoHeHTbi oirrarHecKOH CHCTeMti pa3MenieHBi npn6jiH3HTejiBHO KOH$OKajn>HO. 

25. YcTpoHCTBO aocraBKH HH3KOKorepeHTHoro oirraqecKoro H3JiyneHHH no n. 22 
hjih no n. 23, OTJHWAEOITIEEC3I TeM, hto nepBtm jihh30bbih KOMnOHeHT onranecKOH 
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chctcmm pa3MemeH Ha pacciOHHHH, npH6jiH3HTejn>Ho paBHOM <j)oicycHOMy paccT05fflmo 
3Toro jiHH30Boro KOMnoHeHTa, ot nosepxHOCTH nonepeHHoro cieaHHpoBaHHH, a 
paccTomne Me>Kny nepBtiM h btopmm jihhsobmmh KOMnoHCHTaMH orrranecKOH CHcreMBi 
OTJimaeTCH ot paccroHHHH, cooiBeTCTByiomero KOH<J>oicaJiBHOMy pacnojioaceHmo 
5 ynoMHHyrbix jthh30bbix KOMnoHeirr oirraraecKOH chctgmbi Ha Bejura-iHy 51, CBJoaHHyio c 
^OKycHBiM paccTO^HneM Fl nepsoro jiHH30Boro KOMnoHeHTa onuraecKOH chctcmbi h 
paanycoM R KpHBH3Hbi noBepxHOcra nonepe^Horo CKaHHpOBamw cooxHOineHHeM: 

81=(F1) 2 /R. 

26. Yctpohctbo aocTaBKH HH3KOKorepeHTHoro orrnraecicoro H3Jiy*ieHHfl no n. 22 
10 hjih no n. 23, OTJBttAKMIpECft tcm, mto nepBWH jihh30bmh KOMnoHeHT onraHecKOH 

chctcmbi CMemeH Ha paccroJiHHe 52 ot nojiOHcerora, npn kotopom paccromHe ot stoto 
jiHH30Boro KOMnoHema ao noBepxHOcra noneperaoro cxaHHpOB anus npn6jiH3HTejn>Ho 
paBHO ^OKycHOMy paccTO^HHio Fl 3Toro jihtooboto KOMnoHeHTa, a paccToonie Me^cay 

nepBBIM H BTOpMM JIHH30BMMH KOMHOHeHTaMH OOTHHeCKOi* CHCTCMBI OTJIHHaeTCfl OT 

15 paccT05imM, cooTBeTCTByiomero KOH<j)OKajiBHOMy pacnono>KeHHK> ynoMjmyn>ix jihh30bmx 
KOMnoHeHT orrrmecKOH cHCTeMti Ha BejnnHHy 83, onpeaejraeMyio cooTHomeHHeM: 

53 = (Fl) 2 /(R + 82). 

27. YcxpoficTBO AOCTaBKH HH3KOKorepeHTHoro oirrareecKoro HsnyHeHHH no n. 21 
hjih no n. 22, hjih no n. 23, hjih no n. 24, hjih no n. 25, hjih no n. 26, 

20 OTJDWAIOIUEEC^[ TeM, hto ycTpoiicTBO aocTaBKH HH3KOKorepeHTHoro omHHecKoro 
H3JiyHeHH» BwnojiHeHo b BH«e onTOBOJiOKOHHoro 30Hjna, npH 3tom oirnraecicoe bojiokho, 
onuwecKaH CHCTeMa h CHCTCMa nonepenHoro CKaHHpoBaHHH HH3KOKorepeHTHoro 
oirrmecKoro H3Jiy*ieHHH pa3MemeHM b npOTJDKeHHOM KOpnyce, CHaG^ceHHOM 

npO^OJIBHDblM CKB03KBIM OTBepCTHCM, B KOTOpOM B IipOflOJIBHOM HanpaBJieHHH pa3MemeHO 

25 ynoMHHyroe orrrmecKoe bojiokho. 

28. YcTpoHCTBO flOCTaBKH HH3KOKorep eHraoro oirnnecKoro H3JiyHeHHfl no n. 21 
hjih no n. 22, hjih no n. 23, hjih no n. 24, hjih no n. 25, hjih no n. 26, hjih no n. 27, 
OTJMHAIOIHEEC^ TeM, hto b6jih3H idiockocth H3o6paMcemM TopueBOH noBepxHOcra 
AHCTan&Hofi ^acra onrmecKoro BOjiOKHa pa3MemeHO Bbixo«Hoe okho ycTponcTBa 

30 flOCTaBKH HH3KOKOrepeHTHOrO OnTH'ieCKOrO H3JiyHeHHfl. 

29. YcTpoHCTBO flOCTasKH HH3KOKorepeHTHoro oirrfraecicoro H3JiyHeHHH no n. 28, 
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OTJIIWAIOII1EECH tcm, To) ^ymasmo BBixosHoro OKHa ycTponcraa flOCTaBKH 
HH3KOKorepeHraoro oimnecKoro n3Jiy*ieHHa BBmojmaeT BTopofi jihhsobbm KOMnoHeirr 
ommecKOH chctcmbi. 

30. YcTpoHCTBO flocraBKH HH3KOKorepeHTHoro oirraHecKoro H3JiyqeHHH no n. 28 
5 hjih no n. 29, OTJM^IAIOmEEC^ tcm, hto HopMajn> k HapyacHOH noBepxHOcra 

BbKOflHoro oicna ycxponcTBa AOCTaBKH HH3KOKorepeHraoro onxmecKoro mnynemvi 
opneirmpoBaHa noa jtjiom k HanpaBjiemDO naaeHHH HH3KOKorepeMHoro oirranecKoro 
HaJiyneHHH Ha ynoMflHyiyio HapyacHyio nOBepxHocTB, npeBBimaiomHM yroji 
pacxoOTMOCTH ynoMrayroro HH3KOKorepeirrHoro oimreecicoro H3JiyHemia b Mecre ero 
10 nepeceneHHH c ynoMHHyrofi HapyacHOH noBepxHOcxbio. 

31. YcTpoftcTBO flocraBKH HH3KOKorepeHTHoro onnreecKoro H3JiyneHHH no n. 30, 
OTJDMMOinEEC^ tcm, hto npa ojckoko opflHHaxHOH npnGmDiceHHO hhhchhoh 
TpaeKTopmi noneperaoro CKanHpoBamifl BTopon jihhsobbih KOMnoHeHT CMemeH b 
HanpaBJiemiH, opToronajiBHOM HanpaBJiemno nonepemoro cicaHHpoBaHHa, n b 

15 HanpaBJieHHH, opronmajiBHOM HanpaBJierono pacnpocipaHeHHH HH3KOKorepeHTHoro 

onra^ecKoro H3JiyHeHHH. 

32. YcTpoHCTBO flOCTaBKH HH3KOKorepemHoro onimcecKoro H3Jiy*ieHHK no n. 21 
hjih no n. 22, hjih no n. 23, hjih no n. 24, hjih no n. 25, hjih no n. 26, mm no n. 27, no 28 
hjih no n. 29, hjih no n. 30, hjih no n. 31, OTJIHqAIOmEECil tcm, hto oho 

20 aonojnmrcjiBHO c H a6>KeHO ycTpoHCTOOM ajih npoaojiBHoro cKaHHpoBamM, BBmojiHeHHBiM 
b Bme ycTponcTBa ajik H3MeHeHH* oirraHecKOH flJfflHbi nyra HHSKOKorepeirmoro 
onTiiqecKoro H3JiyHeffiw or noBepxHOcra nonepe^oro CKamipoBaroia A o oirraqecKOH 
chctcmbl 

33. YcTpoHCTBO flJM nojiyneHHH H3o6pa^KeHHfl o6teicra no n. 32, 
25 OTJIKraMOIDpECT tcm, hto npn nojiyHeHHH H3o6paaeeHHH noAnoBepxHOcraoH nacm 

HCCJieayeMoro o6*eicra K03$<frimHeHT M ysejniHeHHa oirmqecKOH chctcmbi cBasaH c 
noKasarejieM Nl npejiOMJieHU* nccjieayeMoro o6teina cneayKOTHM o6pa30M: M = 1/ Nl. 

34. ycTpoHCTBO ajih nojiyHcrora H3o6paMcerow oGteKia no n. 32, 
OTJnWAK)ID[EECJI tcm, hto npH nonyneHHH H3o6pa>KeHHa npo^mifl HccneayeMoro 

30 o6i,eKra K03$$rameHT M yBenmeraw oimnecKOH chctcmbi CBasaH c noKasaTCJieM N2 
npejioMJieHHH cpenu, conpHKacawmencH c noBepxHOCTBK) nccjieayeMoro o6T,eKra, 
cjieayioiUHM o6pa30M: M - 1/ N2. 
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35. ycipoHCTBO AOCTaBKH HH3KOKorepeMHoro orrrmecKoro mjiyHCHHH no n. 21 
hjih no n. 22, mm no n. 23, hjih no n. 24, hjih no n. 25, mm no n. 26, mm no n. 27, no 28 
mm no il 29, hjih no n. 30, Hjm no a 31, hjih no n. 32, hjih no n. 33, hjih no n. 34, 
OTJHWAIOII(EEC^[ tcm, to) TopueBaa noBepxHocn> oirraHecKoro BonoKHa CHa6aceHa 
5 acecTKo CKperuieHHOH c hum mhkpojihh3oh. 
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